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.t.BSTRACT 
Police patrols are normally allocated to traffic duties -with the 
objective of influencing driver behaviour, and thereby reducing 
road ~ccidcnts. Hhen scheduling police traffic patrol resources 
bet\-7een routes it is- therefore important to kno~..:r \-lhat effect they 
might be expected to produce, on both driver behaviour and nccidents. 
Similarly, knotvlcdge of these effects are important in deciding the 
extent of the nation's resources to be allocated to this purpose. 
This thesis explores the effects of changes in the levels and 
tactics of police patrolling on driver behaviour, and on the 
accident rate. Previous published work is analysed ar.d di:scu~sed, 
together ~.ri th TII:!\-1 experiemen ts conducted in the Durham Cons ta~ulary 
Area. In carrying out these experiments, weaknesses in police and 
traffi_c engineering procedures became apparent. These too are 
discussed in detail. 
No statistically significant changes were observed, in the 
accident rate, or in any of the measures of driver behaviour 
investigated, in the presence of various levels and tactics of 
police patrolling. This tvas despite quite narrow confidence 
limits on most of the measures of driver behaviour. 
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2. INTRODUCTION 
2.1 THE THEffiE OF THE INVESTIGATION 
The Police Executive in charge of traffic supervision seeks to deploy his 
resources so that they achieve the greatest public benefit. The Home Office and 
Tre.asury, in fixing police 'traffic establishments and grants, seek to balance the 
cost to the public in increased rates and taxes, of extra police activity with 
the benefit which would be derived. It is therefore of prime importance to try 
to establish what benefits do derive from police traffic supervisi~n, and how 
these benefits are related to the level of supervision. The study of this 
relationship forms the main theme of this thesis. i 
The cost of traffic policing is high. In Durham County, on ~7 August at 
the start of the first of the experiments described below, the motor patrol 
strength was as follows:-
63 
n1otor 
Cycles 
18 
C/Inspectors 
1 
Inspectors ~ 
5 16 195 
.. 
a total of 81 vehicles and 219 officers. This would imply a direct cost of 
.Patrolling in excess of £580,000 per year, without the overheads from such 
I 
I 
2 
services as control room and workshops. A substantial'part of this patrol strength 
was used in traffic supervision, though there were other duties performed by 
patrols, particularly crime prevention after dark. A substantial sum of public 
money is spent on traffic supervision, with very littlo evidence that patrols 
have any effect on the traffic they supervise. 
The prime objective normally ascribed to Police traffic supervision is the 
prevention of accidents. The rel~tionship bstween accidents an~ .. patrolling was 
' •.· ·'"- il--' .. ,. • . . . 
therefore the subject of the first study d~scribed below. However, Ref. 1 has 
shown that if accidents are assumed to be Poisson distributed, then the percentage 
It 
reduction in accidents required for significance at the S% level is related to the 
original number of accidents as shown in Fig. 1. A change in accident level, 
therefore, will not prove statistically significant, unless. the original number 
of accidents is very high, or the percentage change is very large. 
The first series of experiments described in Section 4 below, and the work 
of other authors described in section 3 below, indicate that changes in patrol 
level do not cause large, immediate changes in the accident rate. 
-10..,. 
.. -
The second series of experiments (Section 5) therefore broadened its 
scope to include the effects, if any, of patrol changes on driver behaviour. 
If driver behaviour is unchanged by changes in Police Patrols, it is reasonable . 
to suppose that the level of accidents will also be unchang~d, and conversely 
any marked changes in the way people drive should be reflected to some degree 
in changes in their likelihood of having an accident. These two parts of the 
investigation are therefore very closely linked, and information on changes in 
driver behaviour under the influence of changes in Police Patrolling goe~ at least 
part of the way to establishing the effect and value of alternative· levels and 
tactics for Police traffic supervision. \ I 
It has already been emphasised that patrol resources are very expensive, 
and that the~vestigation was concerned with measuring and improving the 
effectiveness of these resources. In the course of the investigation side-issues 
arose which impinged on the effective use of a Police Traffic Department's resources. 
They form an important part of the thesis, and.have provided the most immediate, 
and most tangible, improvement in the use of motor patrol-resources. 
2.2 HISTORICAL BACKGROUND 
The origin of the series of experiments described below, was a course in 
Operational Research Methods for Senior Police Officers, held in Durham University 
and attended by a number of officers of Chief Inspector ·rank and above from the 
No. 2 Police District. At the end of the course, these officers agreed that the 
area in which the techniques of Operational Research might be of greatest immediate 
benefit to them, was in determining the relationship between the~manner and level 
•... t ii.-· ~- •. 
of traffic ~strolling and the accident rate, so that patrol allocation might be 
made to minimise the number of sfcidents in the· Police. Force Area. From this 
• • beginning a research proposal was drawn up (Appendix 2) which was accepted by 
Durham Constabulary, and by the Home Office Police Research ahd Development ~ranch. 
Under this contract the Home Office provided funds for the selary of a Senior 
Research Assistant, and the administrative expenses associated with the project. 
Durham Constabulary provided a Chief Inspector on secondment to the project. This 
nucleus of the project team, working within Durham University Business School were 
supported by a panel of advisers from the Mathematics Depar_t~ent and the Business 
-~ ~ :- ·, ·.~·:~· 
·-::... 
"-.::. 
School. A list of the members of this team is inclJded as Appendix 1. 
The first contract was for one year, and it is convenient to refer to the 
experiments carried out in that year collectively as Project 1. A second contract 
was approved t~ tun from the completion of the first. The experiments under 
this contract (Project 2) differed from those in Project 1 in that.Project 1 
investigated effects on accidents, while Project 2 looked instead at effects on 
other aspects of driver behaviour. There were also changes in _the advisery·panel 
for Project 2, ~ith the inclusion of several senior Police Officers. 
Sections 4 and 6, figs. 2 - 20 and Documents 1, 2 and 11 - 15 all relate 
to Project 1. Section 5, figs. 21 - 53 and Documents 3 - 10 relate to Project .2. 
At the end of Project 2 a proposa! for further work (Appendix 4) was submitted 
to Durham Con·stabulary and the Home Office. It received the full support of 
Durham Constabulary, but has not so far been granted the financial support of the 
Home Office. 
, 
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3. RELATED ~ORK BY OTHER AUTHORS 
3.1 GENERAL REVIEW 
A number of other studies have been made in the general field of investigation 
desctibed in this thesis. This section sets out to review these, and their relevance 
to t_he research described in later sections. for convenience the review is divided 
into two parts. Section 3.2 deals with research into the relationship between 
police patrolling and accidents rates, while research into the effects of changes 
in police patrolling on various aspects of driver behaviour are dealt with in 
section 3.3. 
Several pieces of research had aspects in both categories, 
they are treated separately in each section. 
in rich case 
The following is a list of~ose project~ reviewed below, and t~e sub-sections 
in which the review appears:-
Research Proiect 
1. The Wisconsin Project. ( 1955/59) 
2. Operation 101 (1964) 
3. The Swedish Experiment (1965) 
4. The No. 7 Police District Traffic Experiment 
(1965) 
5. The Seven Police Districts Experiment (1939) 
6. The Slough Experiment (1955/57) 
7. The Road Research Laboratory, 30m.p.h. 
limit Experiment (1964/65) 
8. The York and North Yorkshire Constabulary 
Experiment (1967/68) 
9. The Metropolitan Police Experiment 
10 The Indiana Project (1962) 
Refs. 
3,4,8&'14 
5 
6 
B, 9 & 15 
10 
11 
12 
13 
16 
17 
I 
Sections 
3·.2.1 & 3.3.1 
3.2.2. & 3.3.2 
3. 2 • 3. &. 3. 3 • 3·. 
! 
' 3.2.4. & 3.3.4 
3.2.5. 
3.2.5. & 3.3.8 
3.2.5. & 3.3.5 
3.2.5 
3.3.6 
3.3.7 
Section 3.4·summarises the conclusions which may be drawn from an overall 
review of previous work. 
'· Several common weaknesses have been encountered in a number of research 
pr6jects, and there are problems of interpretation of published work in this 
area. These are all discussed in section 3.4 
-13-
3.2 WORK RELATING POLICE PATROLLING AND ACCIDENT RATES 
3.2.1 The Wisconsin Project (1.955/57) 
The Wisconsin Project was an extensive study conducted jointly by the 
Northw~s~ern University, the Bureau of Public Roads and the Wisconsin State 
Highway Patrol. 
It involved 96 patrol officers operating 18 hours per day 011 a total of 390 
miles of test routes. In the only complete year of the experiment the combined 
accident level on all the test routes was 396. 
Four test routes were selected, and each was assigned 24 patrol officers 
to give a continuous coverage averaging 8 men on duty at any time in the 18 hour 
i 
day of the experiment. The lengths of the routes were different, resultind i~ 
. ' 
there being 3 miles, 6.5 miles, 13 miles and 26 miles per patrol officer on duty 
for the four routes. 1Contro1 1 routes were selected corresponding to each of the 
experimental routes, .with the exception of route 2. 
The original report of this project Ref. 3 described the objectives of the 
study as:-
1.· Verification of the hypothesis that·reductions in accident frequency 
follow increases in amount of enforcement. 
2. Preliminary investigation of quantative relationships between enforcement 
and accidents. 
3. Th~ effect of increased numbers of patrol units, on use by traffic 
of tess desirable but parallel routes. 
4. The effects of increased numbers of patrol units on vehicle speeds. 
The part of the study dealing with the first three 6bjecti~es is~r~viewed in 
this section, and the rest is dealt with in section 3.3.1 below. 
In addition to a certain amount of bias suggested.in the first objective, 
there were several other unfortunate features of the way in which the experiment 
was set up. The origin of the work was a decision by ~he Wisconsin State 
'Legislature to set up a 250-ma~ State Highway Patrol to check the risk in accidents. 
This in itself could indicate the accidents were abnormally high, with the 
liklihood of falling anyway from purely random causes. The State Legislature's 
· decision would inevitably provoke· publicity, which might itself have an effect, 
quite independent of actual police effort. 
-1:4-
No mention is made of the 154 patrol officers.not assigned to the.experiment. 
These could have affected the control routes, especially as one comparison uses 
the remainder of the state as a control on the aggregated results for the four 
routes. It is also unfortunate that records were not kept of the actual time 
spent on patrol. Experience in Durham suggests that the number of officers 
assigned to a route may be consideraLly in excess of the number actually patrolling 
at any time. In all but one of the routes (route 1) the experiment did not start 
at the beginning of the year, but the accident data for that year are not 
separated into the period before the start of the experiment and the period 
after it had started. 
The analysis of the results,is somewhat confused. It involves the use 
of a trend line to predict the expected number of accidents, ·then comparing 
this with the actual number. No evidence is presented that the accidents are 
correlated with time, and it is apparent that. on several routes 'this is not the 
case. In the absence of such a strong correl~~ion it is difficult to justify 
the use of a trend line for prediction. Two conflicting methods of deriving 
the trend line are described. The actual predictions appear· in confl.ict with 
both methods~ Further the method of calculating the standard error of the estimate 
is also incorrect. 
The· conclusions drawn from this anal~sis were as follows:-
1. On a highway which has had no previous traffic supervision, patrolling 
to the extent that a driv~r may see four patrol units per 100 miles 
r 
travelled has no sigrificant effect on the accident rate, but 
patrolling to the extent that a driver may see eight or more patrol 
units per 100 miles travelled does result in significantly fewer fatal 
and personal injury accidents than would be expected fr~m the trend. 
of previous years. 
2. Reductions in frequency of accidents tend to b~ more pronounced 
during the second year of effort indicating a possible cumulative effect. 
3. Property damage accidents do not show as consistent reductions 
as fatal and personal injury accidents. This may be attributed to the 
fact that prciperty d~mage accidents are more susceptable to changes 
-'15-
in the completeness with which they are reported. 
4. Substantial increases in the number of patrol units assi~ned to a given 
stretch of highway does no~ cause an appreciable proportion of ~otorists 
·t~ change their travel habits, even though there is an alternative 
route available. 
5. One measure of patrol effectiveness is the average frequency with which 
motorists travelling a segment of highway will pass a patrol unit. 
Leaving aside the question of the validity of the analysis, the results 
presented were as follows:-
!1liles per Test Control\ 
Route Year Patrol 
Unit Fatal & Property Fatal & Property 
Injury Damage Injury Damage 
1 1956 3 HS N N N 
1 1957 3 HS s N 5 
.. 
2 1957 6.5 s .. H5 No C_ontrcl Route 
3 1957 13 HS s N N 
i 
4 1957 26 N 5 N HS 
Where HS implies a highly significant reduction in accidents at ~he 1% level, 
S implies a significant reduction in accidents at the 5% levei and N implies no 
significant change at the 5% level. The start of the experiment on routes 2 to 
4 was delayed till well into 1956, so the result-s for that year are neglected. 
These results do not support the thesis that between 3 and 6.5 miles per 
patrol man is critical. Even if this patrol density proved to be critical in 
gettin~ significant results, this ~auld be as much ~ property of the design of 
th~ experiments as a property 6f any relationship between patrol levels and 
accident rates. 
For routes 2; 3 and 4 any decrease in accidents in 1957 ov~r a decrease 
in 1956 might be attributable to the fact that the expeiiment did not start 
till well into 1956. On route 1 the difference in the numb8r of accidents 
between 1956 and 1957 is only 20 in 250, so the second conclusion is at best 
speculation. 
The evidence of the results do not fully support the third conclusion. 
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No attempt was made to test whether the reduction in Fatal and Injury Accidents 
were significantly different from reductions in Property damage acciden~s. If 
however such a difference were discovered the explanation put forward could 
explain it. 
The conclusion that a significant diversion in traffic does not occur 
with extra police supervision is well supported. However it is qtill possible 
that a small proportion of drivers did take the alternative route, and these 
might have a disproportionate effect on accidents if they were drivers of 
defective vehicles, or driving under the influence of drink. 
The last conclusion is equivalent to the assertion that the volume of 
I 
police effort is a measure of its effectiveness. This is not a conclusion which 
I 
may be drawn from this experiment. 
A reappraisal of the data in this experiment was made by Ref. 4 who 
pointed out the lack of evidence of any trend .in the accident data. In consequence 
of this observation he discarded data prioi to 1955 and 1957 using a 2 x 2 
chi-square test. This showed no significant change on any of the test routes. 
Though it is true that no individual test route shows a significant reduction in 
accidents if only 1955 and 1957 data is examined, it is not clear from Ref. 2 
why accidents prior to 1954 are madmissable statistical evidence, or why the 
accidents on Route 1 in 1956 are not of interest. 
A further chi-square analysis was performed (not appearing in either ref 3 
or ref 4), using the period from 1947 to 1955 as control, and 1957 as the 
experimental period for Routes 2, 3 and 4. Both 1956 and 1957 were used for 
the experimental period on Route 1. All control routes were ·aggregated to act 
as controls on each experimental route. This analysis showed the reduction 
in fatal and Injury accidents on route 1 to be .just significant at the 5% level 
while there was a highly significant increase in the Property Damage Only 
accidents on this route. Ail .other changes were not significant at the 5% level. 
These results support the argument that the completeness with which Property 
Damage accidents a~e reported improves with higher levels of police patrol. They 
also provide some basis for concluding that Injury accidents .were significantly 
reduced on the route with .the most intensive police supervision compared wi.th the 
-17- .. · ... 
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control routes. The effect may have been the result of publicity, or some of the 
other experimgntal· weaknesses pointed out earlier, but the most likely cause 
appears to be the extra patrol supervision. 
3. 2. 2. OPERATION 101 (1964) 
California State Highway patrol's Operation 101 was another attempt to 
solve the problem of the relationship between patrol levels and accidents. In 
a paper presented to IACP in October 1965, (Ref 5), Commissioner Bradford M. 
Crittenden said of the experiment:-. 
"Operation 101 ••• is designed to answer this·question: How much accident 
reduction can I expect from enforcement dollars· ·expended?n This may be taken 
·as the prime objective of his experiment. 
In this paper he also asserts that it is not necessary to prove that enforce-
ment wbrks, and that they know 'from experience• that it does so. This assertion 
is unfortunate from two standpoints. first it indicates a cerhain lack of 
objectivity on the part of th~ researcher, a~d second the scale and design of 
the experiment were such that the most that could be expected of it would be a 
strong indication that enforcement has some effect,on accidents. 
The experiment was conducted on a single highway, the 36 miles of U.S. 101 
in California. The whole of the route was used as a 1 test' route, and there was 
no 1 control 1 route. This had been patrolled before the experiment by an 18 strong 
unit of the California State Highway patrol, but for the whole of 1964 this was 
increased to 36 officers, who recorded 64,000 patrol hours on route in the course 
of the year. The total number of recorded accidents for ~he year fell by. 109 
(13.3%) from an implied 1963 rate of 820 accidents despite an B% rise in traffic 
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volume. No significance tests were presented in Re~ 5, but an analysis similar 
to that used to derive Fig. 1 indicates that this reduction is significant at 
·the s% 1 evel. 
A reduction of 04 accidents (24.1~) on an implied 1963 Injury Accident 
rate of 347 is also significant at th~ 5% level. The reduction in Property 
Damage Accidents and Fatal accidents~23 in 447 and 2 in 26 are not themselves 
significant at this level. However the application of a 2 x 2 chi-square 
test shows that the proportional reduction in Injury Accidents does not differ 
significantly (at the s% level) from that of Property damage only accident. 
In an attempt to control other factors without recourse to a 
a number of such factors ware examined and evaluated. 
i 
control 
I 
I 
' 
route, 
Weather Route U.S.101 was considered not to suffer from extreme= of weather 
I 
\ 
conditions. This parameter was therefore dismissed ·as unlikely to cause any 
major chang~ in the level of accidents. 
Traffic rtlix This was claimed not to have changed appreciably. No statistical 
evidence was presented to" support this. 
D.iversions Traffic counts on u.s. 101 and an alternative route U.S. 395 ~id 
not support any contention of a larg~ scale switch of drivers from U.S.101 to 
its alternative. 
Publicity The project was announced ·and received wide-spread publicity six 
weeks before it started. Thereafter no reference was made to the project in 
the -media, particularly so in their treatment of road accidents which continued 
in the normal way. It is questipnable whether this tactic ·completely eliminated 
the effects of publicity. 
Patrol methods Crews were briefed to patrol normally, howe~er a campaign 
against (drowsy drivers' was intensified, but some impact _on patrol tactics 
must inevitably follow an increase in patrol strength of this magnitude. 
Engineering improvements Ref 5 states: "During the course of the year, one 
gate leading to the military reservation was closed, and several. left hand turn 
channels were constructed on the study highway. The accidents which ·these 
improvements prevented have been taken into account." Unfortunately no further 
mention is made of how this wa~ achieved. 
It is therefore pos5ible that the significant reduction in accidents in 1964 
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might have been achieved os a result of the engine~ring improvements rather than 
the enhanced Highway Patrol Activity. 
Summary. This simple experiment indicates that significant reductions in 
accident~ coincided with a substentia~ increase in Highway Pattcl Activity. 
There ~ere some defects in the ~ay th5 experimen~ was design8d, but the m~st 
likely exp!anatic~ for the reduction in accidents a~peors to be the high level 
of patrolling achieved. 
3 .• 2. 3. THE SLJEDISH EXPEP.H:!UH (1965) 
The objectives of the S~sdish Experiment were similar to those of the 
other ex~eriments described above. Quoting. from a translation of their repo~t 
(ref 6) the objectives were Jl - to create a ftiundation for assessing the con-
nection between saf~ty and intensity of patrolling •••• to attempt an estimate, 
with the least possible m~rgin of error, ~f the difference between the true 
accident frequency during the time for patrolling, and a hypothetical accident 
frequency that would have arisen during the same period unless patrolling had 
been intensified", and to study "the effect of patrolling on the behaviour of 
road users". 
. 
The experiment was conducted using a two-month control period (may/ 
June 1965) and a t1:1o-month experimental period (August/September 1965). The 
month of July was omitted, since this is the main holiday month, and roads 
would be subject to temporary speed restrictions. 
European Highways E3 Sodertalje to Orebro and E18 Staket to Arborga were 
used as the experimental routes, and European Highway E4 Sodertalje to Mjolby 
was used as the control route. The precise length of each route is not stated 
in Ref. 6 but it was stipulated that the experimental secti~n should not be 
longer than 250 - 300 Km because of the limited resources available for patrolling. 
The level of patrolling on the control route was 9 patrol cars· and 6 patrol 
motor cycles per 24 hour day. On the experimental routes the corresponding 
-.· . 
1·,· 
figures were 15 patrol ears and 10 motor cyCles in the co~'{.~;:ol period and 45 
-20-
patrol cars an~ 30 patrol motor cycles in the ~xperimental period. That is 
police effort was trebled for the experiment •. 
During the control ~hase a police helicopter was used for one day per week 
on all three routes. This practice was not continued in the experimental period, 
and thus tended to detract from the value and meaning of the experiment. 
Two sources of accident reports were used, the National Bureau of 
Statistics, and a special reporting procedure for accidents coming to the notice 
of the police. Accident data for the preceding year was available only from 
the National Bureau of Statistics. A further check on accident data was provided 
with the aid of the Swedish Asaociation of Auto Dealers and Service Shops. This 
was a record of the number of salvage operations on each route. A summary'of 
results in included in the table below. 
Swedish Ex6eriment - Summary of Results 
Routes Control Experimental 
.. 
Period Control Experimental Control Experimental 
Patrol Cars assigned per 
24 hours ( 1965) 9 9 15 45 
Patrol motor cycles assigned 
per 24 hours ( 1 965) 6 6 10 30 
Aggregated accident data 
from two sources -(1965) 87 129 112- 104 
Accident data from N.B.S.* 
only (1965) 79 104 82 82 
Accident data from N.B.S.* 
only, corresponding 
period ( 1954) 81 90 58 63 
Salvage Operations ( 1965) 64 91 76 85 
* National Bureau of Statistics. 
Reference to fig. 1 shows that ~nly one of the cha~ges ftom the control 
·period to the experimental period was significant at the 5% level, and this was 
a significant increase in accidents on the control routes. This is despite a · 
consistent decrease in traffic volume on all routes. Even so there is no 
significant difference between the accident pattern on the control route according 
to National Bureau of Statistics between 1965 and the previous year. It is 
suggested in Ref. 6 th~t this is the result of ~ seasonal chan~e in the composition 
of traffic·; but even if this is the correct explanation, there is no reason to -
-21-
suppose that the affect wocld be repeated on the experimental route. 
Despite attempts to avoid publicity several articles, containing largely 
erronious information did appear in the press. These were however well before 
the experiment started. 
A further complicating feature also detracted from the experiment. Road 
resurfacing took place on a section of the control route in the experimental 
period,. and on a settion of the experimental route in the control period. In 
addition to the consequent temporary disruption, and speed limitations, it is 
possible that the change of surface also affected acCidents. 
Ref. 7 demonstrates with several examples that road surface can be an 
~mportant factor in d~termi~ing th~ accident rate. 
Contrary to the claims of ref. 6 it is impossible to make any deductions 
about the effects of enhanced patrolling on accidents from the Swedish expe:iment. 
The differ.ent sources of accident. data diff.~r·· even as to whether an increase 
or decrease in accidents took place during the· experiment, while a 'long run' 
decrease in accidents of as much as one third might have taken place, and still 
produced a sample redu~tion in accidents of only 8 in 112 on sf of occasions· 
(the.reduction recorded in the aggregate accident data). 
3. 2. 4. THE rJO. 7 POL!CE.O!STRICT TR.liFFIC E>:PERHJGJT (1965) 
The Home Office Research and Deoelopment Branch carried out an experiment 
on patrolling of primary ~cutes in South-West England (No. 7 Police district) 
between Auaust and December 1S~5 (SeG RGfD. 8 enrl g). A s~eci~l Region~l 
traffic ~quad wns fcrm2d, under ths opsraticnel control of .~n experienced 
Senior Police· Cfficer. A total of 541 miles of Primary routes in the district 
was selected for intensive patrolling (a~proximatsly one-third of the total 
primary route mileage in the district) •. 
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The patrcl level aim8d at was one car 
.. ··. 
··~.( 
and one motor cyclo per 20 mile sector in daylight.and one patrol car per 
. 40 mile sector at night. Jhe level of patrolling actually reported was about 
75% of the planned level. No information was given on the patrol level on the 
control routes. The selected primary routes covered approximately one third 
of the total primary route mileage, but in the control year (1964) had 44% 
of the accidents. 
In addition to a number of objectives which amounted to studying problems 
of setting up a regional traffic squad on a permanent basis, the experiment had 
two stated objectives relevant to this thesis. 
1. determination of the relationship between levels of policing and accident 
rates, incident rates and possibly offence rates. 
2. evaluation of various patrol tactics. 
The aspects of the study concerned with incidents, offences and the evalua-
tion of tactics were performed by the Road Re~earch Laboratory. One of their 
simple experiments in this connection is described below in Section 3. 3. 4. 
The experimental design was such as to preclude the possibility of establishing 
the relationship between levels of policing and accident~. The most which 
might.be expected'from it was an indication of whether changes in police patrol 
levels had any appreciable effect on the accident rate~ 
This experiment showed the following totals of serious Injury· and fatal 
for 
ac~idents/comparable periods (2nd August to 31st December) in 1964 and 1965. 
Percentage 
1964 . 1965 Change Change 
Selected Primary Routes 530 444 -86 -16.25~~ 
Non-Selected Primary Routes 675 707 +32 + 4.75'{., 
Total for Great Britain 38914 38747 -167 0.43% 
R~f. 9 concluded from a Chi-Square Analysis that the selected primary routes 
showed a significant drop in fatal and serious injury accidents when compared 
with the national tot·al (X2 =54; p<D~OD1) and with other Non-Selected 
Ptimary routes in No. 7 district (X2 = 6.72; p <D.qD1). In fact a re-evaluation 
2 / 
of the results shows in both_. cases x = 7.1; • OCJS(p< • 01. A significant 
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reduction in accidents on the selected primary routes did occur therefore betl!leen 
1964 and 196.5, though not as signi f !cant a reduction as l11as claimed by the 
authors of Ref. 9. 
The reason for the d~op in accidents in 1965 could have been a drop in 
traffic volume. No records were kept to detect whether this had occured. The 
last 5 months of 1965 were relatively ~et in the South West of England which in 
a holiday area might have produced a drqp in traffic volume on main trunk roads 
~ufficient to cause the observe~ drop in accidents. The ~ainfall figures for 
'! 
the two periods were as follows:-
monthly mean Rainfall in fnillimeters 
South l~est England 
August September October 
1964 59 45 82 
1965 82 . 138 29 
I 
No~;ember Decembe··r 
I 
\ 
68 112 
111 202 
(meterologica~ Office, Bracknell, private comm~hi6ation) 
· The non-selected primary routes might not have· been affected by this to 
the same extent, since, having just over half the accident rate per milel they 
are presumably less arterial and less influenced by holiday traffic. The results 
might also have been influenced by engineering 'modification, a factor not 
discussed in Ref. 9. They may also have arisen from chance with a probabi1J ty 
which is not altogether negligible, but despite these possibilities the most 
likely reason for the reduction would appear to be the direct result of the 
experiment. 
Ref. 9 acknowledges that the effect of publicity in the press and on 
radio and television had been considerable. It is therefore impossible to 
assess the degree to which the reduction in accidents relates to the extra 
·police activity alone, and the degree to which the addition of the considerable 
publicity affected the results. 
A more detailed evaluation of the changes in accidents was attempted by 
4 week period, but this proved too short a time span to add anything to the 
initial conclusion. Only one such period showed a significant drop in accidents 
.·on its own, and despite concern expre.ssed in Ref. 9 about the cause of apparent 
variations in the accident patterns in these periods_, no avidenc~ was presented 
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that these were other than the random fluctuations which might have been expected. 
3. 2. 5. OTHER INVESTIGATIONS 
One of the earliest experiments in this field was conducted in seven selected 
Police districts between April 1938 and September 1939 (~ef. 10). A specially 
trained supplementary patrol squad performed the extra patrolling involved, and 
\ 
an estimated reduction in accidents of 10% was observed. This reduction wduld 
probably have been significant, ti1ough the affects of extra police effort alone 
may have been obscured by the attendant publicity. Road and driving conditions 
have also ·changed immensely since that time, as has police traffic patrolling, 
so it is ques~ionable what bearing ~hese results have on today's traffic conditions. 
An experiment in Slough in Buckinghamshire in 1955/57 (Ref. 11) combined 
an investigation of several different effects, and so, though an B% drop in 
accidents occurred, it would be difficult to ascribe this to a particular 
cause,·even if it proved to be significant. 
A project studyirig the affect of enfotcing the 30 mph limit ~as conducted _ 
with an experimental period of one year 1st July 1964 to 30th June 1555 (Ref.12). 
Police coverages was reccrded during that year, and for the month preceding it. 
It appears from a graph of reported pBtrol hours· that a substentiel increase in 
~atrolling did occur in the period of the experiment. The roads chosen werB 
spread over six police force areas, though dat8 from one of thGse areas was 
abandoned as the road wes up-graded from a 30 ~~h limit to a 40 mph· limit, part 
t..ray through the experirnent. On the rsmaining five routes the accidents fell 
25; from the preceding year. This was claimed to be ~ significant drop at the 
2~ level (Ref.12). At the da~e ti~e, on roads in the surrounding area, reported 
accidents fell by 3.6~(, cornpared with a rise of 4::.~ for built-up. areas nationally,· 
but with very much more d~ta this was claimed as significant at the 1~ level. 
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Many experiments in this field are designed and carried through by the Police 
themselves, without reference to any outside statistical help. Typical of these 
is an experiment conducted by the York and North Yorkshire Constabulary for six 
we(3ks in JL!ne/July 1967 (Ref. 13) and again in 1968. In this as with others of 
its type the results of the experime~t received little publicity outside the 
locality, e~pecially when the results prav~d unfavour~ble. 
For the experiment, three police mini-vans were placed at intervals along 
the trunk road A1, each bearing large slogans "POLICE ACCIDENT UNIT" and 
"FATIGUE IS DANGERDUS11 • One police traffic car and one police motor cycle 
performed traffic supervision duties in the vicinity of each mini-van. The· number 
of reported accidents for the six weeks of the experiment in 1967 ~as 27 compared 
with 49 in the previous year. Reference to Fig. 1 shows that at first sight this 
appears to be significant. However the experim~nt was conducted in response to 
concern at th~ high level of accidents on £he A1, particularly at that time of 
year. Accidents were therefore probably unus~~lly high, and likely to fall anyway. 
Even if a significant reduction could be proved to have occurred, it is 
quite·pessible this may have been caused by drivers believing that 11 POLICE 
ACCIDENT.UNIT11 was an advanced warning ·of an accident ahead. If motorists took 
ext:.;a car:e on this assumption it may have had an adverse effect further along 
the road when they discovered it to be a false alarm, and it might also be 
dangerous in that 'crying wolf 1 might lead drivers to be less cautious when 
given advanced warning of an accident which had in fact occurred. 
A further danger is ap~arent in this experiment, and that is that experiments 
of this type receive much wider publicity when they 'succeed' than when they 
'fail 1 ? Thus when the six week experiment in 1967 coincided with a spectacular 
_drop in accidents its results received considerable local publicity. I under-
stand the results for 196~ were much worse, so the experiment was discontinued, 
and the results quietly forgotten.· Such selective publication gives a very 
biased impression of the effects of police patrolling, and is perhaps the 
greatest obstacle to drawing unbiased co~clusions from a combined assessment of 
published work in this. field. 
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3. 3. WORK RELATING PDLI~E PATROL EFFORT AND SOME ASPECTS DF DRIVER EEHAVIOUR 
3. 3. 1·. The Wisconsin Experiment ( 1955/59) 
The· Wisconsin ~reject examined the effect of increased patrol levels on 
traffic speeds and on the taking of alternative routes as well as the effect on 
accidents. They concluded that there was no significant diversion by road 
users to avoid the higher levels of patrolling operated on their experimental 
route. Their investigation of the ~feet of enforcement on speed related to a 
'before' period in 1955 and an 'after' period in 1957. They found that their 
i 
mean speeds showed significant decreases on three aut of four exp,rimental 
routes, and also on all of their four control routes during the experimental 
period. It is not clear from the reports to what extent measurements were kept 
\ 
strictly to the same time of day, or the same day of the week. If this were 
not done this could help to explain the difference. The large time gap between 
the control period and the experimental period could be a further factor as 
could the reliability of the assumption that vehicle speeds were random indepen-
dent samples from a normal distribution. Tnis assumption is shown to be! invalid 
under.the conditions of the Durham Experiment.in section 5.7 below. In any . 
event, it is not possible to deduce from these measurements that reductions,in 
mean speed were in any way attributable to increased patrol levels. 
In an extension of this work in 1958/59 (Ref. 14) Schumate and Crowther 
examined in some depth the variations of traffic speed under the influence of 
minimal and constant Police Supervision. Speed measurements were made from 
7 a.m. till 11 p.m. on ·one eacn of the ·five weekdays (monday to Friday) for 
each of the five·months November to May ,~xcluding February. The measurements 
were in all cases ~made i~ good weather conditions from a concealed point on a 
straight' country sectio~ of D.S. Highway 14 in Wiscc~s!n. A speed limit of 
65 mph in the daytime and 55 mph at night was in op:3ra:tion throughout the ex-
.periment; these being the maximum speeds permitted anywhere in Wisconsin. 
An analysis of variance was performed on this data based on the following 
assumptions:-
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1. "The speeds of cars observed within an hour under the circumstances of our 
observation techniques constitute a random sample frorn a normal population". 
2. "While the mean of the normal population may vary between hours, days and 
locations, the variance of the distribution remains unchanged". 
3. "The speed of any car at the observation point can be expressed as the sum 
of a factor depending on the time of day, a factor depending on the day of 
week, a facto~ depending on the month, and a random variable independent 
of hour, day and year. " 
The first of these assumptions, and the implication that vehicle speeds 
are independent of th& speeds of other vehicles passing the observer at about 
\ the same time is again the assumption seriously called into question in 
Section 5.7 below. If vehicle.spseds were correlated with the s~eeds of other 
vehicles on the road at about the same time then sample variances. would be ) 
smaller than might be expected from the variance of sample means, a fact which 
would tend to produce factors depending on hour, day and month which appear 
significantly non-zero. 
The conclusions of Ref 3 are: 
(a) "Hourly Mean speeds show differences greater than chance would account for 
even after any possible effect produced by differences 9etween days and 
months is eliminated". 
(b) ''The differences between monday, Tuesday, Thursday and Friday mean 
speeds are real arid material". 
(c) "The differences batween monthly mean speeds are larger than can be 
accoOnted for by c~ance". 
(d) "As sample sizes are increased without regard for the time interval involved, 
differences in the sample mean speeds provide estimates not only of the· 
true ch~nges in speed b~haviour but also changes in speed arising from 
differences in the hours; days and months". 
(e) ·"The quality of speed estimates can be improved by m~tching sampling 
periods by hour of day, day of week and month of the year". 
All these conclusions are based on the suspect assumption 1. Their 
validity is therefore dubious. However some dependence of driver behaviour on 
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the hour, day and month is not unlikely. 
3. -3. 2. Operation 101 (1964) 
In.Operation 101 independent observers recorded the traffic offences 
which they saw, and claimed a reduction when enhanced patrol levels were in 
operation, but with no quantitative backing for this claim in Ref. 5 it is 
difficult to gauge how large a. reduction was obtained, ·and whether the 
reduction was statistically significant. 
3. 3. 3. The Swedish Experiment (1965) 
In addition to examining the effects of patrol changes on acci~ents, the 
Swedish Road Research Board Project (Ref. 6) also studied the effects on five 
measures of behaviour, viz: 
1. The manner of overtaking 
2. The manner of joining a major road 
3. Speed distribution in a derestricted zone 
4. Observance of halt signs 
5~ Observance of speed restrictions 
With these measurements, as with their measurement of accident rates, 
much of the value of the experiments was lost by failure to provide an analysis 
of significance. The significance of results 1~as ~ften further obscured by 
presenting many of the results as pertent2ges Where possible attempts have been 
made to add some assessment of significance, but these are not obtainable· in 
the experimenters' report of their results. 
The experimental design was similar to that used in the Northwestern 
Experi~en~, but the experiment took place over a much.shorter time scale. 
A control phase in may and June 1965 was followed in August and September by an 
experimental phase. Patrol levels on one control route {E4) were left unaltered 
throughout, while on the two experimental routes (E3 and E18) patrol levels were 
trebled from the control phase to the experimen~al phase. No check was reported 
-29-
that the designed increase in patrolling had taken place as planned. The 
effects observed on their five measures of driver behaviour were as follows: 
1. The first measure was abandoned due to insufficient data 
for meaningful analysis. 
2. The following facts were recorded about drivers joining 
the major road. 
(i) The number of such drivers (N1) in the observation 
period 
(ii) The number of occasions (N2) in which a driver on 
the main road passed the . t . . th\. 1 5 d. JUne ~on w~ 1~n secon s 
i 
of a vehicle joining the major road a~ the junction 
(iii) The number of occasions (N3) in which ~ driver 
overtook or braked to avoid a vehicle joining the 
major road at ·the junction 
(iv) The number of occasions (N4) which were recorded 
under both (ii) and (iii). 
These data were analysed in two ways, first examining N4 as a 
proportion of N2 and then examining N3 as a proportion of N1. 
A chi-square analysis of N4/N2 showed a highly significant 
(at the .1% le~el) change in this ratio on the experimental 
routes, between the two phase~. 
for this purpose the results on the two routes ~re treated as· 
independent experiments and their values of Chi square were 
added in the normal way (see Ref. 9). The results which would 
be obtained by examining N3 as a proportion of N1 would serve 
only to reinforce these results since they rely on essentially 
the same basic data. The results for the control routes are 
not analysed here, since most of th~ data is believed by the 
e~perimenters to have been influenced by road users who mis~ 
takenly thought that the experiment observers were associated 
with a nearby Police speed check. This suggestion must also 
throw some doubt on the meaning of the results obtained on the 
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experimental routes. If the observers were so conspicuous as 
to be associated with police speed checks on the control routes 
they were probably sufficiently conspicuous to be associated 
with extra police activity on the experimental routes. 
In that case the effect observed might in part have been in-
duced by the presence of the observers. 
It is also possible that the same may be true of effects observed 
with other measures. The report on the experiment does not 
describe what steps were taken to ensure that the observers 
did not affect the behaviour they wished to measure. The, 
I 
I Chi-Squar~ analysis assumes the independeoce of driver behaviour 
between successive measures, but this assumption is suspect 
(cf. 5. 7. 1. below). 
The greatest weAkness of this measurement is pe~haps that it 
takes no account of the traffic volume on the major road, yet 
this is likely to have a very large effect on the number of 
drivers on the main road inconvenienced by vehicles joining 
from the minor road. 
3. Speed measurements were made using a device callibrated in 
10 km/hr increments, which failed to record speeds over 
140 km/hr. They were restricted to free flow traffic and heads 
of a·queue, and distinction was made between heav~ goods vehicles 
and cars. The largest categori in terms of data collected ~as 
that of free-moving cars. In this the sample sizes were betw~en 
500 and 1500. cars for the four locations (two control and two 
experimental). The mean speeds on the two control sections· 
rose i.Jy .. 4 km/hr and 3 km/hr from the control period to the 
experimental period. The same categories on the experimental 
routes in one case rose 3 km/hr and in th~ second fell 2 km/hr. 
It is doubtful if these changes were statistically significant, 
but no statistical analysis is made here, since it is not clear 
in the translation of the paper whether the presented measure 
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of spread of speeds is the mean d~vlation or standard deviation. 
It is also doubtful whether the standard deviation of individual 
car speeds would be adequate to establish significance anyway, 
in view of the finding of section 5. 7. 1 below. The data for 
other categories also show a tendency for speeds to increase 
on the control section, and to increase in one experimental 
section and decrease in the other. These changes are also of 
doubtful statistical significance. 
4. (Observance of halt signs). From the data presented in the 
report on this measurement the experimental sections show a 
significant (at the .1% level) increase in the proportion of 
drivers observing the halt signs on th.e experimental sections, 
from the contr61 to. the experimental period, and no significant 
change on the control sections. The chi-square analysis used 
in 2 above was used in both cases. Themsults again have 
relied on the doubtful assumption of independence, but the value 
of chi-square obtained (32.8 with 2 degrees of freedom) is 
very high. There is a:~o a possibility that the observers may 
themselves have influenced the results as d~scussed in 2 above. 
5. (Observance of speed restrictions). As with all the other 
measurements, the data here was presented in total, and not 
~nelysed for significance. ~o statistical analysis of the data 
pre~ente~ is possible without the dubious assumption that 
vehicle speeds are independent random samples from a normal 
distribution. 
The Swedish project involved several interesting experiments with ' 
measures of driver behaviour. One failed for lack of data, the rest suffered 
from a lack of statistical analysis. Two of the measures were based on speeds, 
and because of the way in which the data ~s presented no. analysis of the signifi-
canes of the answers is possible other tha·n one based on the highly dubious 
assumption that the speeds came as independent samples from a normal distribution. 
This assumption is shown to be invalid in the circumstances 6f the Durham 
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experiment in the analysis below. Some inconsistency in the Swedish results-
suggest that it is not valid for those circumstances either. 
Both the remaining two experiments show evidence that driver behaviour in 
joining a major route improved when extra patrols were present, though it is 
possible that at least one of these 'improvements' may have been induced by a 
change in traffic volume on the major road. Again the conclusion depends on 
an assumption of driver behaviour being independent, and the results may have 
been affected by the presence of the observer. 
3. 3. 4. The A38 Overtaking Experiment (1965) 
As an_ajunct to the Home Office No. 2 police district experiment, the Road 
Research Laboratory conducted an investigation of changes in drivers 1 overtaking 
behaviour in the presence of a police car (Ref. 15). The whoie of the experiment 
was conducted in just two days in September 1965, on a half-mile straight section 
I 
of the A3ff at Weare in Somerset. The road was described at that point as being 
just wide enough for three vehicles. A police car was parked at right angles 
to the road with the crew standing beside it at one end of this straight section 
of road. The number of dangerous overtakings was assessed by the subjective 
judgment of a team of skilled observers. In fact the number of dangerous 
overtakings was assessed as 16 out of 461 when no police were present, and 19 
out of 778 with the police car present. The change in proportion in the 
presence of a police car was not statistically significant, so that their attempt 
to analyse the effect further according to the distance from the police car 
was -unjustifiable. 
3. 3. 5 •. The R.R.L. 30 m.o.h. LimH Experiment (1964/65) 
This section describes a Road Research Laboratory investigation of the · 
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effects of enforcement of 30 m.p.h. speed limits (Ref. 12). The affect 
claimed on accidents is disc~ssed briefly in section 3. 2. 5 above. 
In this section the effect on vehicle speeds is examined rather more 
closely. 
The experiment took place on six stretches of road in a bui~t-up area, in · 
six police forces. These roads were subjects to extra police enforcemer1t effort, 
both patrol and radar speed checks, planned at thrE!e or four times the normal 
coverage for one year (1 July 1964 to 30 June 1965). Police coverage was reported 
for onl~ .on9 month before the experimental period, and throughout the experiment, 
i 
and it appears from graphs of reported patrol hours that a substantial inc~ease 
in polic~ effort was obtained, 
On each of the six routes throughout the period of extra patrolling, and 
for three months prior to that, speed measurements were taken by policemen in 
plain clothes from parked private cars, rather in the manner described for the 
·Durham experiment in Section 5. 3. 5 below. They kept to the same day of the 
week, and avoided weekends and early closing days. The radar speed meters 
used were the same type used in Durham, and like the Durham experiment th~y ·~ept 
to fixed times of the day. In t~is case three half hour periods, one mid-morning, 
one at ·lunch time, and one during the morning or evening rush hour. The results, 
are, unfortunately, not analysed for significance, and are in such a form that 
it is not possible to calculate the level of significance for the observed 
changes. Examination of the graphs presented leaves the impression that a 
reduction in mean speed and in drivers exceeding the speed limit did occur, 
and that the reduction built up very slowly over a matter of several months. 
A possible tentative conclusion might be that the public were not influenced 
to change behaviour by the sudden increase in apparent police activity, but 
by the effect of the greater volume of prosecutions which slowly built up as 
drivers became aware of acquaintances who had been prosec~ted for motoring 
offences. 
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3 •. 3. 6. The metropolitan Police Experiment 
This experiment (see Ref. 16) was conducted by the metropolitan Police 
on 3.4.miles of road with very heavy pedestrian accidents. They increased normal 
patrolling on this section of road by 4 foot patrols and 4 traffic patrols for 
one h.reek. 
Police investigator~ in plain clothes observed driver behaviour. one week 
before the experiment, during the experiment, and for one week after it. The 
behavioural measures used were as follows: 
(a) At automatic traffic signals 
1. failing stop at red 
2. Starting on red 
3. Crossing stopline on red-amber 
4. Turning right from nearside lane. 
5. Changing lanes near or at intersection 
6. Passing Dver stop line when stopping 
7. Parking within 50 yards of intersection 
B. Sounding horn 
9. PDoceeding on green and causing pedestrians to take evasive action 
' ' (b) _ At uncontrellad pedestrian crossings 
1. Failing to accord precedence to pedestrians 
2. Starting off early to the inconvenione~ of pedestrians 
3. Overtaking within 15 yards of approach to crossing 
4. Parking within 15 yard~ of approach side 
5. Sounding horn 
6. failing to signal intention 
With the exception of (a) 7, Parking within 50 yards of the intersection, all 
measures of faulty behaviour showed a decline when police were present. This 
would in itself have been significant, had all the measures been independent, 
but it is not :possible to assess the level of significance of the results as 
all the raw data is not presented. As well as the problem of the independence 
of the measurements, the independence of the ·behaviour of different drivers is 
also q~estionable. 
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3.3.7. The Indiana Project (1962) 
So far projects have been discussed which have examined the effect of 
police enforcement on accidents or on driver behaviour or both. The Indiana 
project (R~f.l?) sets out to be a link between these ap~roaches. It consisted 
·of two parts, the first of which sought to link accidents with certain aspects 
of driver behaviour. The second part attempted to measure the effect of various 
Police Supervi~ion 'symbols' on these aspects of driver behaviour. The 
equipment used in the project is of special interest, since such .equipment is 
likely to pr6vide a remedy for much of the tedious observation work encountered 
I in research such as that described in Section 5 below, and allows: several 
i 
features of the behaviour of the traffic stream to be monitored s~multaneously. 
I 
The equipment consisted of a radar speed meter,. a very accutate clock, 
and a camera which pictured the speed reading, the clock, the vehicle being 
recorded, and a captio~ board showing the date and lo·cation. from· the output 
of a numb~r of such machines at one to two mile intervals, they were able to 
deduce:-
1. The mean spot speeds at measuring points 
2. The mean speeds over the road segments between successive 
measuring points. 
3. The number of head meetings in the segment (i.e. when a vehicle 
passes another which is travelling ~n the opposite direction)·. 
4. The minimum possible number of overtakes in the se~ment. 
5. The leader time and·distance~ (i.e. the interval between successive 
cars travelling in the same direction). 
6. Traffic·volume in each direction. 
The eq.uipment 1t1as contained in a box l!Jilich was designed to 1.o~k as · 
nearly as possible li!:e ~ m~il box, and therefore it probably had little·eff8ct 
on the behaviour it was trying to mGasure. 
The first part of the exped.rr.ent consisted of a multi;=~le regression/multiple 
correlation analysis of 4 years'' fine weather, daylight accident dat~ (lSS~-1962), 
at.72 sites, each averaging just under 2 miles long, and just under two such 
accidents per mile per year. The tentative conclusions wnre that the number 
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of overtakings and the proportion of vehicles with a small time headway 
are very closely linked to the number of accidents. 
The second part of their work was designed to evaluate the effects of 
four police enforcement symbols on the fo~lowing aspects of driver bdh~viour:-
1. Mean spot speeds at various positions relative to ths .enforcement 
symbol.· 
2. The mean speeds over the 1 mile road segment on which the symbol 
operated, and the one and a half mile segmenmon either side of 
that. 
3. The leader times and distances 
4. The number of overtakes. 
On each test section of road, for vehicles travelling in a given 
dir-ection the four measuring instruments were called A 8 C and D in the 
order in which they were passed. 
The following is a diagramatic representation of the design at each 
experimental section. 
Direction of travel 
Measuring points A .... a;: A I I I I 
A 6 T c. l) I I I' Position-of stationary I 
symbols 
I 
Segment numbers I( 1 2. X 2 
I 
I 1 1~ Distances in miles ~14 
I 
The four police symbols tested were as follows:-
1~ Police Car with Officer inside parked at right angle to the highway. 
2. Police car with Officer standing beside vehicle parked at right 
angles to the highway. 
3. Police car and passenger car parked parallel to·the highway, officer 
standing beside occupied passenger car. 
4. Police car patrolling segment 2. 
As well as test with a police symbol in position in segment 2, there 
were also control samples at each site, for which the police symbol was removed. 
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The total numbers of such S?mples are shown in the table below. 
r~o. of Samples 
Test Control 
Symbol 1 22 28 
Symbol '2 20' 24 
Symbol 3 30 36 
Symbol 4 16 21 
. Total 88 109 
The data allowed no clear distinction to be drawn of the relative merits of 
the four symbols, though symbol 1 appeared slightly more successful than the 
others. 
The total effects aggregated for all police symbols were as follows:-
'· 
. -
Expected Value 
-
Observed mean value 
Behaviour measure A 8 c 0 
Spot speed 
-
-.36 mph 
-
1.44 mph 
-
.ao mph 
c' of Headways "' 2 sees -0. 4~i~ 1.1~~ 0. 6/~ 7~ - - -
u/_ of Head1.1•ays (; 5 sees 
-
+0.1% 
-
0. 87~ 
-
0. 97~ I" 
Segment 1 Segment 2 Segment 3 
~verage time to travel . 
mile (in sees) - +2.44 +0.51 one 
Passings per 100 
-2.12 +0.71 vehicle miles -
These compare with the actual values of behaviour measures in control periods:-
Cont;rol Data values 
Behaviour measures A- 8 c 0 
Spot Spee-d li9.43mph 51.30 mph 50.50mph 49.23 mph 
r.:' of 1-leadways ~ 2 sees 25.1::~ 27.57: 27. 1~~ 29.3;;· , .... 
r:'! of Headways ~ 5 sec a 39. 9j~ 41.7;'v 41. 5~~ 42. 87~ , ... 
Segment 1 Segment ., Segment 3 "--
Ave rag€! time in sees. 7~.20 71.42 71.08 bl travel one mile 
Passings per 100 11.2Ei 12.72 9. 'i.B vehicle miles 
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No analysis of significance is performed on these re~ults in nef 17 
and the·data is so presented that further analysis is not possible without 
·further information. 
3.3.8 Other Investigations 
I One o.f the early experiments which looked at the effect o~ enforcement 
\ 
on driver behaviour wa~ conducted in Sl~ugh, Buckinghamshire in ~957(Ref.11). 
In this experiment a radar speed meter was placed just within th~ 30 mph limit 
zone of the A4. Vehicles were observed to slow down more when entering the 
speed limit zone when an attended speed meter, and warning notic~s, were 
present, but the effect was still more pronounced when only the notices were 
present. Vehicles leaving the built-up area accelerated less with the attended 
. ! 
speed meter and warning notices, and least of all with just the-notices. It 
is not clear.how the changes could be detec~ed withou~ some speed meter 
present, and the presence of a concealed meter might have been detected by 
drivers warned of its presence. It is not known if any of these effects were 
statistically significant. In another early _experiment, a Police Constable 
in uniform·stood beside a pedestrian crossing. The proportion of drivers giving 
precedence to pedestrians rose by 25%. This change was not statistically 
significant. 
There are a number of other investigations into the relationship between 
Police Patrolling_ and driver behaviour, many of which have received very limited 
publication. As with investigations of enforcement and accidents, much of the 
value of many such experiments is lost by failure t~ provide an analysis of 
the significance of the results, and· by failure to appreciate the implications 
of the stochastic nature of the variables being. examined. 
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3.4 THE 'STATE OF THE ART' 
In Section 3.2 above, eight projects are reviewed which studied the relation-
ship betw~en police effort and accidents. Only one of these projects was 
correctly analysed for s~gnificance in the original reports. In two cases, 
.those of the 7 police di-~trict.s experiment mnd ·the Slough Experiment, it has not 
been possible to determine whether the results were significan~ from the 
information available. Of the results where an analysis of significance is 
possible, the Wisconsin Experiment, Operation 101, the No. 7 Police District 
Experiment, and the R.R.L.30 mph Limit Experiment all experienced a drop :i.n 
atcidents coincidental with extra police supervision, which in some sense could 
be regarded as significant at the 5~:, level. In every case there were aspects 
of the experiment tllhich cou-ld have allowed alternative explanations to tiave 
accounted for tha changes. The most consistent of these is presence of publicity 
in three of the' cases and perhaps in a.ll four. In several instances too,· there 
is a deficiency in records of traffic volume and road engineering changes, while 
the Wisconsin Experiment requires the inclusion of a great deal of historical 
data going back ·10 years for significant results to be obtainable. However the 
combination of the four results amount to a very strong case that very large 
increases in police activity, coupled with publicity of the increase, does lead 
to a significant decrease in the number of accide~ts. The two experiments not 
so far referred to are the Swedish Experiment, which proved too s~all to allow 
any significant results to be obtained, and the York and North Riding Experim~nt 
the results of which it waul~ be safest to ignore. It is doubtful if the 
results of the experiment would have received the publicity they did, had they 
not shown a large decrease in accidants when extra police effort was in operation. 
further the experiment was r~peated one year later with very different results. 
There we~e rather mote experiril.ents dealing with the effect of enforcement 
on some aspect of driver behaviour, and the most common aspect of behaviour 
examined was vehicl~ speed. Five experime~ts are reviewed in section ·3.~ above. 
Only one of these attempted any analysis of the significance of their results, 
though all observed reduced speeds when the extra police activity was in operation. 
The experiment which did analyse the results for significance found a sim'ilar 
decrease in speeds on the control routes, which rendered the changes not significant. 
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The analysis was done on the assumption that vehicle speeds are independent. 
This assumption is shown to be invalid for the Durham Experiment in Section 5.7 
below. 
The other behavioural measures also suffer from a lack of analysis for 
significance. The effects on overtaking were examined in three different 
experiments. In two, the amount of data was inadequate to give significant 
results while the third showed a decrease in overtaking in the locality of 
police supervision, but this decrease could not be analysed for significance·. 
One experiment showed improved driver behaviour at pedestrian crossings and 
traffic signals, but again it is not possible to determine whether this effect· 
was significant. The only result in this area which could be de~onstrated 
to be significant was a significant (0.1% level) increase in the proportion 
of drivers halting at a halt sign when extra police were in operation in the 
Swedish experiment. Even here however, the analysis of significance was not 
included in the original report, and the result is subject to the reservations 
that the observers m~y have affected the result by their presence, drivers' 
actions were assumed independent of those of others and no information is given 
on changes i~ traffic volume on the major road. 
In both sections 3.2 and 3.3. infoimation on results pf previous work 
was very difficult to obtain. Most experimental results .are. published only 
privately by the experimenters, and not in a recognised journal and there is 
no proper clearing house for·information on experiments of this type. The 
haphazarp way in which experiments are recorded and their res~lts publicised 
contributes to the .difficulties of evaluating those experiments for which 
information is eventually obtained. This is because positive results are much 
more likely- to receive a wide circulation than results which show no significant 
change. Other experimenters in the area suffer from the deficiencies in 
publication of results in that information about previous experiments is not 
available at the proper time, before the design of a new experiment. 
Results published with no analysis for significance are very c6mmon in this 
field. Such reports are often of little use and may be misleading. 
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4. 1 BACKGROUND 
4.1.1 Introduction 
4. THE INVESTIGATION OF THE EFFECTS OF 
POLICE PATnOLS O~·ACCIDENT RATES 
This section describes research into the relationship between Police 
Patrolling and accident rates on trunk roads. The objective of the research 
was to establish whether changes in Police Patrolling had an appreciable 
effect on accidents, and if so to make some estimate of the way .expected 
accidents vary with patrol levels and a change in patrol tactics. The research 
proposal for this is included as Appendix 1. This proposal was submitted to 
I . 
the Home Office Police and Development Branch, and was accepted ~s the basis ·1 
for the research to proceed, financed by the Home Office. In the event it 
I 
became necessary to modify these initial plans, and the experime~tal desigri 
actually ~mplemented is described in Section 4.2 below. 
From the outset the experiment was a co-operative effort between Durham 
Constabulary and Durham University. It was· expedient therefore in selecting 
routes, and planning the police effort for those routes, to confine attention 
I 
! 
to the roads in the Durham Constabulary area, and the patrol systems operating 
on them. These roads and the police patrol systems, are the subjects of the 
next two sub-sections, while section 4.1 is concluded ~ith ~ sub-section 
describing what relevant information systems were in operation before the 
experiment started. 
4.1.2 Th~ Road Situation. 
r 
The network of classified roads in the Durham Constabulary Area is 
shown in Fig. 2. The area lies between the large conurbations of Teeside 
in the South and ryneside in the· North, with large t6wns also at Sunderland 
and at Hartlepool. 
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The Western half of the county is sparsly populated and has therefore 
less traffic and a relatively low ~ccident rate. The Geography of the area is 
such thnt, outside the towns, the greatest traffic travels north/south along 
eithei the A1 or the A19. The A1 with an a~erage daily traffic flow of just 
over ?0,000 vehicles per day has roughly twice the traffic volume of the A19 
(just over 10,000 vehicles per day), but it is a better quality road, and in 
consequence both roads have a similar accident rate of about 600·accidents per 
year on e 24 mile stretch of each. (For detailed accident history see figs 13 to 
20) •. These two roads have normally a high traffic volume, 
an~ high police coverage· and are insulated from each other 
high accident rate, 
by tenlmiles of other 
l 
road thus minimising any carry-over effect. They were therefore onsidered 
ideal for the purpose of the experiment. 
4.1. 3 The · Droanisation of Durham Constabulary 
At the start of the experiment in August 1967, the responsibility for 
motor patrol activities was divided as shown in the following organisation 
chart:-
Chief Const2ble 
Assistant Chie:.~--~~~-~table {.:!_~a~~ic and Cqmmun.~cation~) . 
f_tl}.~f._ Su~r~!"ltendent (H.q. ___ Traffic and Comm~nicat~~!!~) 
lchief Inspect~r (motor Patrol•) 
-----,---------- .. ··-· .. 4·-··· ·---------- ... --------
l Inspector (Section A) 
Lmotor Patrol s~Egeants 
l_~a t_;-_~_Cre~~. 
·Divisions (~~ B,_C, D, E, F, G & H) 
l~up~-~~~.6~.~-~~~-~~--(·~~-~-· ~-~~;~~J~~~-~i~~) 
lmotor Patrol Insoector or Sergeant 
I ·-[ ~i~i~~Q.r1?1 .~1[).~9~ .... ~-~.t.F..QJ.~~:;_l:? 
I Ass is ta~_t-~_l]j,g_f .... c9o.~.t.~qJ~ .. --C~ .. I_P..) 
i Detective Chief Superint~nd.~.~~-
1 Detectiy...§!_?_g~rinien~.l!:!_ri:t; _(Technical A_~d~) 
~~_!-~!.._!~.~P~ .. I?.~~r ... ( ?.~.r ~ ~-~~----!~~-~-~§II!.t. --~_gy~d) 
! 
! S~r'leant~ 
L~:.:.~ou~ Incident Squad Crews 
.......... ~43:·· ····-·····---··-···-··-
I 
These are referred to as patrol cars, not traffic cars, since they were 
intended to ~fulfil a dual role of traffic and crime duties. Headquarters patrol 
units, by virtue o~ the fact that they were normally detailed onto trunk roads, 
tended to lay greater emphasis on traffic work, while Divisional patrols, with a 
higher proportion of town roads, laid greater emphasis on crime work. 
There was also a tendency tur the emphasis of patrol work to move from 
traffic towards crime in the hours of darkness. 
The patrol .strength allocated to each Division, and the strength of 
the Headquarters patrol unit on 17th August, 1967, (the day the experiment 
... ~ 
started) were as follows:-
• 
Divisions 
A 
8 
c 
D 
E 
r 
G 
H 
H.Q. Cars 
Total 
Patrol Strengths (Nominally) available 
on 17th Auoust. 1967 
i ' 
p e r s 0 n n e 
Patrol 
f. 
Cars Above i Sergeant P/Constable 
Sergeant 
I 
5 2 17 
I 
5 1 I 21 
7 2 I 25 
4 1 11 
6 1 1 17 
8 1 2 25 
4 1 14 
., 
8 1 2 23 
10 3 4 42 
57 6 I 15 I 195 I 
P/Women 
2 
2 
. 
In addition to these 57 patro 1. cars there were 6 Su;Jervision cars 
and 18 motor cycles distributed between headquarters end the Divisions. 
During the ·experimenta}. period· (August 1967/September 1968) Durham 
Constabulary was resnonsible for policing all of County Durham with the 
exception of Gateshead and South Shields and (from 31st march 1966) the 
Stockton Area. (See the map: fig. 2). 
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4.1.4. Sources of Data 
Before setting up data _collection systems for any of the parameters which 
required measurement, it was necessary to examine existing information systems. 
Accident data is collected regularly for analysis by the Road Research 
.Laboratory and others. The Police Force is required to file details of 
every injury and 1 dog 1 accident in their area, which comes to their attention. 
In addition to this Durham Constabulary record all 'property damage only' 
accidents in a similar manner for their own internal use, to assist the County 
Surveyor to identify blackspots, and for local rublication. The accident 
details which have to be forwarded to the Home Office are requested to be ~tared 
I . 
i 
on punched cards for ease of data handl.ing,-and it has proved convenient for 
all accident data stored by Durham Constabulary to be stored in that manner. 
This source of data appear~d to be the most reliable sourc0 of •ccldent-
information-avaiiable,and superiur to any temporary system which might have 
been brought in for the experiment. It had the additional advantage of 
providing ample historical data in a format ~hich could be handled with 
reasonab~e ease. 
At the start of the experiment, the Durham County Surveyor's Department 
was asked what information they were able to supply on traff~c volume on the 
A1 and A19. In reply it was stated that measurements of traffic flow were 
taken regular'y at intervals along both roads, that these records were made 
using autcmatic counters and that they would glad:y extract whatever information 
was required when the results were ready for analysis. 
This source of.data was assumed to be adequate; there was also a 
further source of traffic flow data on either road as it entered the Tyneside 
Conurbation.· These measurements though restricted to just one point on each· 
road: were virtually continuous day and night throughout the year, and only 
~topped in the event of a breakdown or a covering of ~now. 
The actual amount of patrolling on any road was not recorded before the 
experiment, only the duty assignment, but it was later found (Section 6 •. 1) 
that an aVerage of only just over half the time assigned to patrolling aroute 
was devoted to doing so. The remainder be1ng taken up wi~h Court D~ties, 
Clerical Work, Sickness, Breakdowns and such duties. It ~~s the~efore decided 
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to set up an information system on times spent patrolling the experimental 
routes, spec~ally for the experiment. This is discussed in more detail in 
Section 4.2.3. below. 
4.2. THE DESIGN OF THE EXPERIMENT 
4.2.1. The Routes and.Phases 
The ~reject was concerned with examining the effects of police 
~atrol!ing on the accident rate. In ordGr to do this it is necessary to be 
able to discount the effects of as many other variables as possible, which 
· ar.e beyond physical control. 
Such things as weather conditions, changes in the ,design of vehicles 
using the road and changes in traffic law are variables of this type. They 
cannot be controlled physically, so the experiment was designed to control 
them as far as possib!e statistics ly. To do this a control route is used 
which will experience the changes in other·variable to a similar extent· to the 
experimental route, while experiencing no change in the experimental variable, 
police patrolling. 
In fact the roads selected for the experiment, ·24 miles each of the 
trunk roads A1 and A19, were divided into four,-12 miie routes, only one of 
which was used in an experiment at any one time. This a!loweJ a high 
concentration of ~alice effort on an experim~~tal route when this was 
required wit~out placiAg any undue strain on the po!ice.resources available. 
It also allowed for different Phases of the Project to use an experimental 
route where there was risk of a carry-over effect from. the experiment of the 
nrevious Phase. In the event, the two southern ~cutes provided impractical 
as experimental routes, ·when one was severs!y affected by the orening of an 
alternative section of motorway, and Durham Constabulary's responsibility 
for policing a large section of the other ceased with a change of police 
force boundaries. 
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The four routes were designated as follows:- (see map, Fig.2) 
Route 1 · A1 from Aycliffe interchange to Cock 0 1 The North 
Route ?. 
Routs 3 
Haute 4 
roundabout. The Southern part.of this route, Rushyford 
roundabout to Aycliffe interch~nge was redesignated A167 
bn the opening of a further section of A1(M) on 15.10.67. 
Cock 0 1 The North to Gateshead boundary. (Large scale 
engineering and extensive ~iversions occurred on this route 
after 14.6.68). Phase 4 of the experiment (see below for 
Phases) was terminated on this route on 13.8.68. \ 
County Boundary at Varm (on A19) to the intersection\df the 
i 
A19 with A179. The southern part of this route became the 
I 
responsibility of the new Teeside Constabulary from 1..4.68, but 
the new forcecontinued to collaborate with the project and 
supplied reports on motor patrols. 
A179 junction with A19, north to Monkwearmouth bridge, 
Sunderland. Accident rate was recorded for this route, 
~xcluding the section Sunderland Art College to monkwearmouth 
bridge, owing to the urban character of this section, and the 
introudction of one-way systems, thus preventing comparison with 
earlier accident data. 
The experiment started wi.th a control ·phase, in which norma). police 
practice continued on all routes. During this phase the amount of police 
patrolling was recorded for each route. The second and third phases were used 
to test the effect of, first two extra patrol cars and then seven extra patrol 
motor cycles on Routes 2 and 4 respectively. 
For the last phase, Phase 4, a change in tactics was tested, in which 
a system of ''Pulsed Patrolling" was used to patrol routes 2 and 4. In this 
system, a force of 4 motor cycles was used alternately on routes 2 and 4 for 
successive 10 day periods. It was suggested that an effect might be built up 
.during the period a 1 pulse 1 was in operation, and that drivers, remembering the 
recent heavy patrol levels might continue to exercise greater care during the 
period the pulse was "off" and on the other route. 
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The four phases were thus defined as follow~:- .I 
Phaso 1 The.period 9.8.67 to 19.11.67, a total of 1U3 days, of which 
61 were prior to the introudctio~ of the 1967 Road Safety Act 
("The Breathalyser Lali1 11 ) and 42 subsequent to this. IJo 
modification to existing police practice were introduced on any 
of the four routes. 
Phase 2 Phase 2 ran from 20.11.67 to 11.2.68, a tota~ of 84 days. In 
this period routes 1, 3 and 4 were continued as controls, but an 
additional two patrol cars were allocated to route 2. 
Phase 3 Phase 3 rari from 12.2.68 to 19.5.68, a total of 98 days~ Rout-es 
i 
1 and 3 were used as controls, .and seven additional motor cycie 
patrols were allocated to Route 4. Motor cycle patrols were 
preferred for Route 4 because of the road conditions (narrow, 
undulating road). 
Phase 4 Phase 4 ran from 27.5.60 to 14.8.68 on route 2 but to 30.9.68 
on routes 1, 3 and 4. Except for route 2 the duration of this 
phase was 127 days, (79 days on route 2). In this phase 
routes 1 and 3 were ·controls, while an additional force of 4 
-motor cycles was used, in alternating fashion, in successive 
10 day periods on routes 2 and 4 in the hope for some evidence 
of the "carryover" of the sharp pu1.ses of patrolling. 
The experimentaJ. design, in terms of Routes and phases is summarised 
in Table 4.2.1. below. 
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TABLE 4.2.1 
SPECIFICATION OF ROUTES, PHASES AND EXPERimENT PERIODS 
Phase 1* Phase 2 Phase 3 Phase 4+ 
9.8.67 20.11.67 12.2.68 27.5.68 
to to to . to 
19.11.67 11.2.68 19.5.68 3C.9.68 
I 
-
Route 1. Trunk Road. A.1 from I I 
' 
Cock D' The North Roundabout to Contro.1. Contro1 Contra~ Control I 
Aycliffe Interchange. 
nouta 2. Trunk Road A.1. from 
Gateshead Borough Boundary to Contra1. First Control Third ! 
.. 
Cock ~ 1 The ~Jrth Roundabout. Experiment Experiment 
f(oute 3. Trunk Road A.19 from 
Junction with A.179 Road to Control Control Control Control 
North Riding County Boundary. 
F!oute 11. Trunk Road A.19 from 
monkwearmouth Bridge, Sunderland Control Control Second Third 
to Junction with A.179 Road. Experiment Experiment 
- --------------
- i...-.----- - I 
* Phase 1 was sub-divided 
at midnight B/9.1:~.67 to 
allow analysis of introduction 
of breathalyser. 
+ Except Route 2 which 
terminated on 13.8.60 due to 
extensive road improvements 
commencing. 
I 
0\ 
..;: 
I 
4.2.2. External Influences and Corrective Action 
In the previous section a number of these external influences have 
already been mentioned briefly. The introduction of the controvercial 
breathalizer law or. 9.10.67 was the first such influence to affect the 
experiment. As a result of this the control phase was extended beyonq the 
length which had originally been intended, to allow some assesment of its 
effect on all the routes, before that influence was distorted by the 
additional effect of the extra patrols on Phase 2. Soon after this on the 
15.10.67 a further section of the A1(M). motorway was opened, and the section 
\ 
of Route 1 from Aycliffe Interchange to the Rushyford roundabout ~as re-
i 
; 
designated A167~ This change was anticipated from the start of t~e experiment~ 
' I 
and·it was envisaged that some time would be needed on this rout~ to assess 
the effect of this change before it could be used as an experimental route. 
In the event, it was thought safest to keep Route 1 for control us~ only, 
througho~t the experiment. 
on 1st April, 1968, the Teeside Constabulary was formed, incorporating 
I 
the Stockton Division of Durham Constabulary, which took with it responsibility 
for policing route 3 from Wolviston South to. the old county boundary. The new 
·force agreed to co-operate with the experiment, and continued to furnish 
·information about both patrol levels ·and accidents coming .to the notice of the 
police. However, Teeside had rather les~ pat~ol strength from which to draw any 
enhanced patrol levels, so it was decided from the date of the formation of 
the new force, to try to maintain patrol levels as n8arly as possible to the 
patrol levels formerly ·operating on that part of the route. As a result of this 
Route 3 also was retained as a control route throughout the experiment. 
On 14th August, 1968 extensive diversions and road works started on"the 
\ 
north end of noute 2. Some road works had been anticipated, in order to bring 
the road from dual carriageway standard up to two la~e motorway standard, but 
the disruption of traffic which actually took place was far in excess of what 
had been anticipated, and the experiment was drawn to an early end at that date 
on Route 2. 
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All other external influences were deemed sufficiently minor to be 
controlable statistically, or to be negligible. 
4.2.3. Design of Data Collectina Systems 
Patrol Levels The allocation of patrols to routes, and the releasing 
of patrol officers for other duties, throughout the e~periment were at the dis-
cretion of the Operational Commanders, and outside the control of the 
experiment team. Changes in patrol level were agreed by the experiment team. 
They were then discussed with the operational commanders who were responsible 
for implementing the changes. The actual patrolling achieved was measured 
directly by a motor Patrol Form (see Documents 1 and 2). 
The purpose of this form was to give an un~iased record of the actual 
patrolling taking place. For this reason it was decided that this document 
should not be incorporated into the management and control system for police 
patrols, but should be forwarded directly and anonymously by patrol officers. 
On 10th August, 1967, one week before the experiment ~tarted, copies 
\ 
\ 
of Document 1 were distributed among the patrol officers likely to be involved 
in the experiment. At a meet~ng of all such officers they were briefed by 
members of the experiment team, about the experiment and its aims, and the 
patrol form, its purpose and its relation to the project. Special stress was 
laid on the anonymity of the form and the fact that it would not be used to 
\ 
asse~s an individual's performance. Document 2 was issued in place of Document 
1 part way th~ough Phase 1, the extra information requested on that form was 
used as a basis for ancillary investigations discussed in Section 6 below. 
On two selected days per m9nth identifiable police vehicles other than 
patroi cars were also requirpd· to fill in motor patrol form~ whenever they 
travelled along any of the four routes. An initial assumptio~ that these 
returns could be easily distinguished from returns by patrol crews proved 
incorrect in the respect of patrol cars driven by civili~o.drivers. Therefore 
· .... 
·~:\ 
at·the start of Phase 4, when the patrol form was slightly ~~dified to include 
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the routes on which offences :,;erG datecto_d, it was reissued in red for use by 
patrol crews, and in green for use by other identifiable police vehicles on 
the selected days. The analysis of patrol tirne on routes contained in figures 
7 to 11 is based solely on returns b) patrol cars. Patrol data for the first 
three phases has been cleaned o~ returns by other identifiable police vehicles, 
in so far as this was possible from an examination of call signs. Analysis of 
the Green form returned indicates that the returns ~Jhich could not be extracted 
in this way are likely to be negligible. 
The patrol forms were so designed that they could be used directly as 
punching documents. The information contained in them was transferred to punched 
cards and then analysed·by computer. Greater accuracy could thereby be achieved, 
·while the volume of data was such that manual analysis would have been impossible 
without an additional member of the research team. Unfortunately there were 
delays in-obtaining a satisfactory working programm occasioned in part by the 
late commissioning of computer.system used (the Northern Universities multiple 
Access Comput_er, "~:UmAC", an IBfll 360 model 67).. This resulted in planning 
decisions for later phases being made, with only the overall phase totals of 
patrol time being available for each route, from earlier phases. 
Accident Rates The system for collecting accident·data was grafted onto the 
existing system. It was agreed that whenever a punched card was prepared at 
police headquarters f~r an accident on the A1, the A167, or the A19, then a 
duplicate card should be cut and this ·should be forwarded to the research project 
team. The precise location of the accident was written on the card, and so 
when this card was received by the project team it was coded more precisely. 
for route and location~ and this code was punched into a field.on the card, 
which would otherwise have been blank. 
The data was again analysed by computer, and again the late commissioning 
of ''NUmAC" caused full information on accident data to be delayed until near the 
end of tha project. 
In the interim period before co~puter results were obtainable, the monthly 
tabulation of accidents statistics by the police for internal us~, was monitored 
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as a possible indication of the progress of the experiment. By June 1968 
the apparent decrease in accident figures on both A1 and A19 were so pronounced 
as to lead to suspicion of their accuracy. 
A spJt check revealed discrepancies in these statistics. The extent of 
the ~iscrepancies is apparent from table 4. 2. 2 below in which the abstracts 
from the olonthly Accident statistics relating to A1 and A19 are compared for 
June 1968 before the mistake was corrected, and August 196G, after correction. 
These are clearly inconsistent. 
Table 4.2.2. EXTRACTS FROm MONTHLY ANALYSIS OF ACCIDENTS 
June 1968 (before correction) 
Total 
nlont.h2.y Prog. Total for Fatal Ser. S.lt. Darn. Fat. Ser. Slt. Dam. end of Total June 
1968 
A .1 (m) 2 4· 6 3 22 49 7l~ 
A.1 Trunk 2 1 4 19 26 5 8 42 106 161 
A.19 2 2 4 2 3 28 16 68 
August 1968 (after correction) 
Total 
monthly for fatal Ser. Slt. Dam. fat. Ser. Slt. Dam. end of Total August 
1968 
A .1 (m) 2 2 3 3 6 
A .1 Trunk 1 1 14 17 33 6 14 88 203 311 
A19 Trunk 2 5 6 13 4 22 89 142 257 
At the end of the project, an analysis of Durham Constabulary Headquarters 
accident cards and the duplicates received by the project team revealed a number 
of accidents for which duplicates had not been received. These ommisions were 
then corrected. 
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Much of the earlier accident data ~Jas stored on an early type of punched 
card, which used holes in the shape of a figure B. It was only after extensive 
enquiries that equipment was found which could sort these cards, at the Ministry 
of Social Security in Lringbenton, Newcastle-on-Tyna. When cards relating to the 
Al and Al9 had bean sorted from the much larger volume for all accidents in the 
Durham Constabulary atea, these cards ·had to be repunched onto ~onventiona1 
punched cards. Some cards for accidents on part of the A19 also had to be 
punched from ~anuscript sources. These were the part of route 4 in the 
Sunderland Police Force Area prior to its amalgamation with Durham Constabulary 
in April ·1967, and the part of route 3 in the Teeside Constabulary area, after 
its formation in April 1968. 
Traffic Volume It has alread~ been stated that the project team was led to 
believe that Durham County Surveyor's Department kept extensive records of 
traffic volume at intervals along both routes. When it was too late to have 
traffic counts made specially for the projects, it was discovered that the 
County Surveyor's Department's records were made on different parts of the 
road, at different times of the year, and in differen~ years without any of these 
parameters being kept constant. Thus any real changes in traffic volume might 
have .been the result of seasonal variation, a long term trend, or different 
levels of useage on different parts of the route. Further, this data was 
modified by multiplication by a scaling factor derived from national data. 
Thus data taken in January was multiplied by 2.33 to convert to 'August traffic flow'. 
Comparison with local traffic courts (see figs.3, 4, 5 and 6) indicates that this 
figure is totally unrealistic under local conditions. 
It was therefore concluded that the Surveyor's Department's data was unsuitable 
for purposes of the experiment, and so the alternative source of data provided 
by the Tyneside Conurbation Traffic Survey was used instead. 
This survey had two fixed survey points, one at the very northern end of 
Route 2 and one a few miles north of t~e northern end of route 4. Data was 
extracted for one week in each month from December 1966 to September 1968, and 
from this average daily traffic flows were calculated (see Figs. 3, 4, 5 and 6). 
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4.3 ANALYSIS OF RESULTS 
4. 3. 1 The Traffic Flow 
It has already been pointed out in the pr~vious section that the traffic 
flow information available from the County Surveyor's department was inadequate 
for the purpose of the experiment. The data supplied by the Tyneside 
Conurbation Traffic survey is the only alternative traffic flow information. 
The traffic volume past each measuring point in a sample week for every month 
between December 1966 and September 1968 are presented graphically for the 
Al in Fig. 3 and for the Al9 in Fig. 4. As may be seen by reference to 
these graphs there is no indication of any appreciable trend or seasonal 
variation. A similar conclusion is reached if traffic volume between 8 a.m. 
and 6 p.m. is examined (Figs. 5 ~nd 6). 
It was assumed that no app~eciable changes in traffic volume had 
occurred throughout the two routes, and the remaining analysis neglects 
traffic volume as an uncontrolled variable, and assumes it to have a 
controlled, constant value. 
There is no proof that the full lengths of the Al and Al9 used in the 
experiment, experi~nced the same constant traffic volumes observed at their 
northern ends. 
4. 3. 2. The Patrol Levels 
The patrol ·forms completed by Motor Patrol Officers were analysed by 
computer to produce the histograms of average daily patrol hours performed 
on each route, shown in Figs. 7, 8, 9 and 10. When plans were being laid 
for Phase 3, the average patrol hours produced in Phase 2 on the experimental 
route (route 2) were. compared with the average patrol hour on the same route 
in the control phase. 
·At that time these two figures appeared very much the same, and the 
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reason suggested was the ·dissipation of the extra police effort 
by trav~~ling time to their assigned routes, and by police duties other than 
patrolling. It was then concluded that two cars was too small an increase to 
make any appreciable difference. That was ~Jhy an additional seven motor 
cycles were requested for the third phase •. 
Though there was no ~arked !ise in the overall reported pat~ol hours on 
toute 2 between Phase 1, and"the first part of Phase 2, it would appear from 
Fi~. 6 that a more likely explanation for this is that a substantial increaso in 
patrol hours performed did occur, but that this occurred si~ultaneously with a 
t . 1 • • t" l- • f t 1 h f d h . h near exponen 1a~ oecay 1n ne proporw~on o p~ ro_ ours per·orme w 1c w~rs 
i 
recorded on a motor patrol form. An even more pronounced decline in recorided 
., 
patrol time was experienced on Route 1 which was a control route througho~t, and 
should therefore have experienced near constant patrol levels. The effect is 
discernable on Route 4, though slightly less marked, but there is very little 
evidence of it on Route 3, though there is a very pronounced drop in the reported 
patrol l"evels after the formation of Teeside Constabulary in April 1968. Further 
evidence that the fall _in reported patrolling was caused by a fall in reporting 
rather than a fall in patrolling, is apparent from the changes in the level of 
reported patrol activity in May 1968 when a red modified motor patrol form was 
brought in to replace the white original. 
This minor modification, coupled with a limited amount of rebriefing created 
what appears to be an astonishing renewal of interest in completing the patrol 
forms. This ·renewal of interest appears to have been short-lived, and reported 
patrol hours again begin to decline rapidly. 
It is of course possible that the above speculation is incorrect and that 
the data presented in Figs. 7, 8, 9 and 10 are substantially the true record of 
the patrolling which took place. This possibility has been discounted by all 
the senior police officers consulted, and by the project team. 
Re~erting to the as~u~ption that the proportion of patrol hours which were 
.. 
recorded declined steadily over the first three phases, ~t is possible to estimate 
the increases in actual patrolling which took place in phase 2 on Route 2 and in 
Phase 3 on Route 4. This may be achieved ·using the trends in reported patrolling. 
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In this way it is estimated that patrol levels were very ·nearly doubled for the 
second phase on Route 2, and that patrol levels were very nearly trebled for 
pha~e 3 un Route· 4. A similar assessment was not attempted for Phase 4 because 
of the effect of an apparent widespread renewal of interest accompanying the 
introduction of the red version of the motor patrol form. 
Reference to Fig. 11, in which reported patrol time in Phase 4 is analysed 
by the ten day pulse periods shows that, at least in the early stages the 
designed alternation between high and low patrol levels did in fact occur. The 
mean ~evel of patrolling on either route when ~ .~~lse was ''off'' was approximately 
I half the level of patro!ling when the pulse.was 11 on11 • 
The results of the use of the motor Patrol form were very different than· 
had bsen ex~ected at the st~rt of the experiment. The experiment team had been 
led to believe, as several senio~ police officers appeared to believe, that if 
patrol officers were explained the purpose of· the form, and left in no doubt how 
to fill it in, and if the Chief Constable issued e force order that the form 
should be filled in, then in .a disciplined force the ~roportion of patrol officers 
f 
who would ignore this order would be negligible. most senior police officers in ~ 
Durham Constabulary now concede that this did not occur. F~om the point of 
view of Police Force organisation and control, this in itself seems to have been 
a worthwhile discovery. 
In view of the foregoing discussion of the response of patrol officers 
who should have returned motor patrol forms regularly, and who had been care-
fully bri'efed, it was falt that little emphasis should be placed on the results 
of the occasional returns by other identifiable police vehicles. Those returns 
received for routes 1, 2 and 4 were relatively negligible. However on Route 3 
the levels reported by Panda Cars were considerably in excess of the patrol 
hours r~ported by motor patrol vehicles. 
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4. 3. 3 The Accident Levels 
In Section 13 at the back of this thesis there are two sets of graphs which 
show the accident rates on the four routes. Figs. 13, 14, 15 end 16 show the 
historical accident rate~ over the 24 hour day for each phase on each rocte, 
while Figs. 17, 18, 19 and 20 show the corresponding information for the ten 
hour daytime period 8 a.m. to 6 p.m. over which all patrol changes were 
concentrated. In all cases these data havebeennormalised.to 100 day periods, to 
facilitate easy comparison between phases 0 A comparison of Phases for each 
route reveals no pronounced seasonal variation in accidents. This tends to 
I support the assumption in Section 4. 3. 1 above, that traffic vo]ume has no 
appreciable seasonal variation on any of the routes. 
i 
Another feature, very apparent from these graphs is the consistent large 
drop in accidents on route 1 in the last three phases, following the opening of 
the Bradbury section of the A1 (m). For this reason, the analysis of the 
next section only uses ~ata from the period ~fter this length of motorway was 
opened. 
· The next feature apparent from these graphs is the lack of any major 
depression in accidents·~hen any of experiments were in progress, compared with 
the fluctuation in accident rate experienced in the normal accident history of 
the routes. This comparison is not the basis of the statistical analysis in 
the next section since historical accidents are subject to influences of which 
the experiment team had no control and no record. Such influences would. include 
the level of policing and engineering modifications. Only accident data for the 
period of the experiment when all such factors were carefully monitored, are 
therefore used for the statistical analysi~ which follows. 
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4. 3. 4 Statistical Analysis 
The statistibal analysis of the accident data has been restricted to the 
neriod G a.m. to 6 p.m. when a patrol car would be visiblE. The period eliminates 
l!iost of the effect in the introdLJction of the 11 BreatheJ.yser 11 La~-' (f-1oad Traffic 
Act ~967). Phase 1 en Route 1 was r8stricte~ to the 35 days subs2quent t~ the 
opening of the motorway, on 15 October 1967, to eliminate the resultant effects 
of changes in traffic volu~e. Similarly, Phase 4 on noute 2 was curtailed to 
79 daye by major road works on a large section of the route whic~ started on 
14 August 1968. The number of days in ~hase j on route i, m are therefore 
as shown in the follo8ing table: 
Table l1. 3. 1 Number of days in Phase j on Route i (m(i,j)) 
' 
j 
-
1 j = 2 J = 3 j = 4 
i = 1 35 8!1 98 127 
i = 2 103 84 98 79 
i = 3 103 £34 98 127 
i = 4 103 84 98 127 
.. 
If the experiments carried out have no statistically significant effect, we 
would expect the number of accidents in any phase j, on any route i, to be 
approximately equal to't(i) s(j) m(i, j), whereZt(i) = 1 and where t(i) is 
a factor depending only en the route, and s(j) is a eeasonal ·factor, depending 
only on the phase. In this case the difference between the estimate of the 
accidents in phase j on route i, e (i,j) and the actual number of accidents 
n(i,j) would be explicable as random variations. In order to derive values of 
e(i,j) = t(i) s(j) m(i,j) it is necessary to obtain values of t(i) and s(j) 
which make the estimate e(i,j) 'nearest' the number of accidents n(i,j). This 
is done by the method of maximum likelihood (Ref •. 1B). This method indicates 
that the required values of t(i) and s(j) must satisfy the equations:-
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t(i) £m(i, j) 
j 
s (j) ~ m(i,j) 
I 
and ~ t(i) = 1 
I 
s(j) = 
t(i) = 
Zn(i,j) for i = 1 to 4, 
j 
~n(i, j) for j = 1 to 4 
, 
I 
Ref. 18 also shows that with values e(i,j) so derived, and for large values 
of n(l,j), the statistic 
x2 = ~~~ (n(i,j) - e(i,j)) 2 ~ 
2 J( e(i,j) ) 
has a chi-
squared distribution with nine degrees of freedom. The size of x2 is ind~cative 
I 
! 
·of the degree. to whith e(i,j) is a good estimator of n(i,j). If x2 is smail then 
differences of this magnitude are likely to arise from purely random variations, 
and there is no justification for ¢laiming that the experiments had any significant 
effect on accidents. 2 Reference to a standard table of values of X indicates 
the prob~bility that a value of x2 as large as the one encountered could have 
arisen from random causes. 
For Injury and Fatal accidents in the period 8 a.m. to 5 p.m. the number 
of accidents in phase j on route i, n{i,j) is given in the following table:-
Table 4. 3. 2 Values·or n(i,j) for Injury and Fatal accide~ts (8 a.m. to 5 p.m.)~ 
' 
j = 1 j = 2 J = 3 j = 4 
i 
-· 
1 3 8 7 22 
i .. 2· 20 22 10 14 
i •.. 3 22 17 17 25 
i = 4 12 13 14 14 
This produces the following values of s(j) and t(i) :-. 
s(1) = .5311 s(2) = .7143 s(3) = • 4898 . s (4) = .6540 
t(1) = .1866 t(2) = .2~27 t(3) = .314El t(4). = .2060 
Hence e(i,j) is given by table 4. 3. 3 
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Table 4. 3. 3 Values of e(i,j) for Injury and Fatal accidents (8 a.m. to 6 p.m.) 
j = 1 j = 2 j = 3 j = 4 
i = 1 4.1 11.2 9.0 15.7 
i = 2 19.0 17.6 14.0 15.4 
i = 3 20.5 18.9 15.1 26.5 
i = 4 13.4 12.4 9.9 17.4 
(n(i,j1 - e(i,j)) 2 from tables 4. :3. 2 and 4. 3. 3, we may tabulate values of e i,j) 
which is done in ·Table 4. 3. 4. 
Table 4, 3, 4. Note all values are positive, (+) following an element indicates 
that the corresponding element of n(i,j) was larger than that of e(i,j) and (-) 
indicates the ctinverse. 
j = 1 j = 2 j = 3 j = 4 
i = 1 o. 3(-) 0.9(-) 0. 4 ( -") 2,5(+) 
i = 2 0.1(+) 1.1(+) 1.1(-) 0.1(-) 
i.: 3 0.1(+) 0.2(-) 0.2(+) 0.1(-) 
i = 4 0.1 (-) .o. 0 ( +) 1. 7(+) 0.7(-) 
This gives a value for x2 of 9.6 which is exceeded by random fluctuations, 
with a probability of a little more than .3 (1 in 3). Any effect on lnjury 
accidents that might have been achieved in the experiments are therefore not 
distinguishable from random fluctuations in Injury accident levels. Reference 
to the signs in brackets in table 4. 3. 4 for i = 2 and j = 2 and for i = 4 
and j = 3 shows ·that the actual number of reported accidents was in fact· higher 
than expected when extra patrols were on, though the increase was not statisti-
.; 
cally significant. This suggests that a higher proportion of accidents were 
reported when extra police were readily available. 
Consider in the same way, all the r~ported accidents in the period 
8 a.m. to 6 p.m. These are given in table 4. 3. 5. 
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Table 4.3.5 Values of n(i.j) for all reported aqcidents (8 a.m. to 6 p.m.). 
j = 1 j = 2 j = 3 j = 4 
i = 1 14 24 19 45 
i = 2 82 82 51 51 
i = 3 62 53 64 73 
i = 4 36 29 38 43 
This p:r;oduces the following values of s,(j) and. t(i):-
s(1) = 2.098 s(2) = 2.2381 s.(:3) = 1. 7551 s(4) = 1.9366 
t(1) = o. 1502 t(2) = 0.3652 t(3) = 0.3068 
and hence ·the following values of e(i,j):-
t(4) = 0.1778 
I 
! 
Table 4.3.6 Values of e(i,j) for all reported accidents (8 a.m. to 6 p.m.) 
; 
j = 1 j = 2 j = 3 j = 4 
i = 1 11.0 2'8.2 25.8 36.9 
i = 2 70.6 68.7 62.8 55.9 
i 3 66.1 57.7 52.8 75.5 
i = 4 38.3 33.4 30.6 43.7 
I 
from tables 4.3.5 and 4.3.6 the following table of values of 
(n(i,j) - e(i,j)) 2 
e(i,j) is derived. 
T~ble ~.3.7 Velues of (n(i,j) - e(i,j)) 2 (All these values are positive but 
e(i, j) 
are marked by (+) to indicate th8t ri(i,j)·is greater thar e(i,j) or by (-) to 
indicate the conver.s8.) 
j = 1 
i = 1 ~j.t!(-t·) 
i = 2 0.1(+) 
i = 3 ,... "Z ( ' ;.J .... .! - ,,' 
' -
1!. 0.1(-) 
j = 2 
0.6(-) 
2.G(+) 
0.4(-) 
I! .;\'-) 
- • L• 
j = 3 
1.G(-) 
2.?.(-) 
2.4(+) 
1.8(+) 
j = 4 
1.S(+) 
, LJ. ( \ 
'·'. . -) 
r. 1 ( ~ ~i. -' 
lr.rom t b, tl .,. 7 • f ''2 f , 6 0 · d · '"' d lt · h · d c ... e I • .J. a vo:u.ue o ,., o · _,_ ·•• ~r~ er:~ve_, .·an consu. ~ng c ~-square 
tables, the probability of obtaining a value of x2 ~s high as this or higher 
from random c~uses is founcto be a littlr:: over .05. That is on a little over 
1 in 20 occasions differences between actual and expected numbers of accidents 
might have been as lerge if the experiment had no effect at all. The changes 
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in accidents obs8rved are therefore not statisticall)' significant at the s;;,: 
level. 
There are, ~owever, strong indications that a change in the accident 
rate might have taken place, and the elements corresponding to Phase 2 on Route 
2 and Phase 3 on Route 4 bcith make large contributions towards x2 and in both 
cases the number of accidents reported are larger than expected. This tends to 
indicate that the proportion of accidents reported increases more than 
sufficiently to compensate for any deterrent effect of extra patrols on 
accidents. Anoth~r large element in Tablci 4.3.7 car~esponds to Phase 3 on 
Route 2, supporting to sorne extent the proposition that there might be quite a 
,I 
long memory effect from a higher level of patrolling. It should, however~ be 
! 
noted that a high element occurs for Phase ·3 on Route 3 with no apparent cause 
except perhaps that there may have been jn increase in the actual amount of 
patrolling which was not de~igned.(see Fig. 9). 
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4.4 CONCLUSIONS 
f~om the first project, there was no clear, detectable relationship between 
the levels of police patrolling and of reported accidents on trunk roads, ~ithin 
the llmitations of the experiments. for significant results to have been obtained, 
a large percentage change inrthe accident ra~e would have been required (see fi~.l). 
The experimental desig~ also precludqd the rdetection of very long term effects 
of police enforcements, and the detection of any de±erioration in the accident 
position with very low levels of patrolling. If this latter effect is the case, 
it could only be detected by operating patrols on some routes at very low levels 
for a conside~able period of time. If the· effect were thereby detected, it 
~igh~ bi_achieved ·at the ~ost of considerable loss of life and serious injury.~ 
This was not a risk which the Police who co-~perated with this experiment were 
prepared to take. 
There is some evidence from the project of a rise in reported non-injury 
accidents in the presence of increased patrolling. This could be indicative of 
a rise in the proportion of such accidents coming to the attention of the police. 
further experiments to relate the cost of patrolling with the benefit which 
might result in reduced accidents, should therefore ideally derive a source of 
accident data independent of the police. One possible source of such data 
would be the compined records of the insurance companies. The effort required to 
obtain and collate such data wo~ld be well beyond the resources of the Durham 
team. 
from experience of trying to use Durham Surveyor's Department's traffic 
flow data, it has become apparent that a number of modifications in their procedure 
would benefit all who use their data. It is clear that adjustment figures which 
are based on assumed seasonal differences in traffic flow of as much as 230% are 
totally inappropriate for these routes. More appropriate seasonal factor should 
therefore be found, or the practice of seasonal correction should be abandoned. 
Traffic counts would be of greater.use if they were made simultaneously 
along a section of road, or at a single point at various times throughout the year, 
• • • r~ or at a s1ngle point at the same season 1n success1ve years. I understand that 
the Durham practice for organising traffic counting:is by no means unique. These 
conclusions would therefore have much wider application than to Durham County 
alone. 
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The project experienced serious weaknesses in the control of the 
police activity for the experiment, and particularly in the control of information 
received about police activity related to-the project. It was therefore concluded 
that in an ex~ariment of this type it is essential to restrict the police 
officers concerned with the project t6 as small a team as- possihle, and 
to integrate the command structure of this team, with the experimental team 
conducting the project, in so far ae this ls feasible. This conclusion had 
a great influence on the organisation of the second project (see Section 5.3 
below). I 
I I . 
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5. THE EfFECTS ON DRIVER BEHAVIOUR Of 
CHANGES IN POLICE PATROLLI~G 
S.a GENERAL 
In the previous section it was shown that any further experiments into 
the relationship between police patrols and accidents would require:-
1. A more suitable source of accident data, not available 
to the Durham team. 
2. A tightly·controlled team of poliqe officers performing the 
. . 
patrolling. 
3. So large a volume of accidents for a moderate-change to show as 
significant, that an extensive network of roads would be required. 
Considerable Major Road works would have prevented such a seal~ 
of experiment within the confines of the· Durham Constabulary Area, 
while extension to another po~ice force area would have made tight 
control of the police effort quite impossible. 
further use of accidents for assessing police effectiveness had therefore 
to be ruled out. The question then arose whether an examination of police 
effect on various aspects of driver behaviour could serve any useful purpose. 
It seemed clear that if the police are to affect accident levels they must do 
so by inducing drivers to improve their driving behaviour. Conversely if driver 
behaviour is improved then this should inevitably have some effect on the 
probability of an accident occuring. 
Without knowing how much various changes in driver behaviour affects the 
accident rates, it is net possible to assess th value of different levels of 
policing, merely by examining their effect on driver behaviour.. It is therefore 
not possible to use changes in driver behaviour to determine optimal patrol 
levels. However, assuming that is is possible to evaluate whether one set of 
driver behaviour i§' better than another, then it is pcissible to use driver 
behaviour to evaluate the relative merits of two equally expensive patrol 
tactics. 
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In phase 4 of the first project a system of patrolling, referred to 
as pulsed patrolling was tested experimentally. No conclusion could be 
drawn from the effect on accidents, however ·some reasonably favourable reports 
were received from some of· the patrol officers operating the scheme. 
It was ·~herefore decided to test a puls~d patrol scheme against a 
conventional uniform patrol scheme, using the same police resources, by 
examining their respective effects on driver behaviour. Before this 
could happen it was necessary to experiment with a number of possible 
measures of various aspects of driver behaviour, and these pilot experiments 
are described in the next section. 
After the completion and evaluation of the pilot experiments a project 
was devised for the testing of pulsed patrolling against uniform patrolling 
using various measures of drive~ behaviour. A proposal along these lines 
(Appendik 3) was submitted to the Home Office Poli6e Research and Development 
Branch and to Durham Constabulary, and received the support of both bodies. 
5.1 THE.PILOT EXPERIMENTS 
5.2.1 The Purpose of the Pilot Work 
In order for a measure of driver bshaviour to be acceptable for 
experimental purposes, it should be objective. For measures depending on the 
subjectiveeassessment of the observers it would be ve~y difficult to maintain 
a consistent standard of aeeessment throughout a long experiment. Judgements 
made on the basis of .such measurements might well be influenced by the bias of 
the observer in favour of one method of patrolling rather than another. Further, 
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subjective assessments could give rise to problems in the statistical analysis 
.of the ~ignificance of results. 
Anoth~r requirement of an acceptable measure of dri~er behaviour is that, 
with a··reasonable observation period, sufficiently tight confidence limits 
can be placed on observed mean results, for a reasonably small change in the 
measure to be detectable as statistically significant. If this criterion is 
not fulfilled then material changes observed under two different patrolling 
systems will be indistinguishable from random fluctuations. 
A third requirement for a measurement of driver behaviour is that a suitable 
site should exist for the observation of this aspect of driver b~haviour, without 
\ 
! 
the observers causing danger to themselves, or other road users, !without their 
' ! 
influenc~ng the behavipur they set out to observe, and without their being too 
. . 
exposed to the elements. These requirements usually amounted to there being 
a place t~here the observers could observe the aspect of driv8r behaviou~ from 
a vehicle which was safely and inconspicuously parked. 
It was envisaged that the second project would ·take place on the major 
I 
roads in the North East corner of the County, and so pilot experiments were 
conducted ·in that area. Prospective measures were assessed by the three criteria 
above. Where a measure pr~ved unsatisfactory, reasons for ·this are given •. 
The assessments of possible measures of driver behaviour follow in sections 
5.2.2. to 5.2.6. 
5.2.2. Left and Right hand turns 
Left and right hand turn accidents is the largest category of reported 
accident~ in the Durham.Constabulary Area. These accounted for 8~ of all 
reported accidents in 1968. The Highway Code describes three stages in the 
correct execution of a left or right hand turn. These are:-
1.· Check the mirror. 
2. Signal intention. 
3. Take up the correct position and turn. 
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It is not possible for an observer, not in a vehicile, to determine whether the 
driver checks his mirror before executing a turn. No suitable measure was 
therefore possibly related to this aspect of turning behaviour. 
Two properties of the signal were c6nsidered as possible measures of 
driver behaviour. The proportion of drivers who made a signal before turning 
was examined at a test site, but it was found that the proportion was so high, 
that a considerable amount of data would hav€ been required in order to have 
detected a significant improvement. This measure was therefore abandoned as 
unsuitable. The distribution of the time and distance between the signal and 
the turn is another possible me~sure. No field trials were used to test \this 
i 
in practice. \ 
It is difficult to conceive of a measure of the execution of the actual 
turn which is not highly subjective. Any concept of correct positioning would 
inevitably be ruled out for this reason. O~e possibility would be the 
distribution of the time betwee_n a vehicle turning right across a main road, 
and an oncoming vehicle passing the junction. This however would be influenced 
-considerably by the speed of the traffic stream, which might itself be 
influenced by changes in police patrolling. Further this pa_;:Jarileter migh~ 
bear little relationship to the risk involved in the manoeuuer. An oncoming 
vehicle which had been forced to brake sharply, might take a relatively long 
time to actually pass the junction, while an oncoming car which had signalled 
by flashing its headlights might pass the junction quite safely a very short 
time after the turning-vehicle had crossed its path. 
Similar objections might be raised to a measure based on the position 
of the oncoming car when the manoeuver was performed. 
Another similar measure is the proportion of turns in which the 
oncoming car brakes as a result of a turn in front of it. · Here again difficulty 
would be encountered with drivers who braked first to allow traffic to turn 
in front of them. This event could also indicate a deterioration in turning 
behaviour or an improvement in the driving performance of oncoming vehicles. 
With all measurements based on the interaction of turning and oncoming vehicles 
difficulty would be experienced in obtaining suf~icient data to provide the 
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the desired narrow confidence interval. 
No satisfactory measure was fou8d for any aspect of drivers' performance 
of right or left hand turns. 
5.2.3. Overtaking 
Improper overtaking is another ~ammon cause of accidents. In 1968, 6% 
of the reported accidents in the Durham Constabulary Area were believed to·have 
been caused this way. 
There are many situations in which tl1e highway code recommends that drivers 
should not overtake. Road ~arkings also often indicate where overtaking would 
bi hazardous •. In these situations the number of overtakings which may ,be 
observed in a reasonable observation period appear from teGt observations to 
be quite small. It would therefore be very difficult to establish the 
required narrow confidence interval. 
Over a longer stretch of winding road, the number of overtakings may be 
suffic~ently large to provide the re~uired accuracy. On such a road it is 
normally not passible ta find a vantage point ~here a!l 6vertaking msy be 
observed simultaneously. HowevGr it is possible to record the order in which 
vehicles enter a long section of winding road, and the order in which they 
leave it. The degree to which the second sequence differs from the first is 
strohgly related to the minimum number of overtakings which can take place. 
A number of pilot experiments were conducted on this principle using the South-
bound stream of traffic between Cold Hesledon Railway Bridge and Eagle Hall Bank 
on the Al9 trunk road. The sequence of vehicles past each observer was recorded 
using as the main identification the registration:number. Where this was obscure, 
or difficult to read, and time permitted, othor salient features were also 
recorded. 
Recording was performed onto portable tape recorders for the pilot 
exper~ments, but considerably mechanical problems we~e encountered with these 
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instruments. \~hen this ~easurement was modified for Project 2, portable 
dictating machines were used instead, and these proved much easier to use and 
more reliable. 
The recordings were transcribed and-then compared. Because vehicles 
joi1~ed and left the route between the two observers, not all vehicles in one 
list were in the other. The measurement concentrated on those vehicles in 
common between the two lists. The number of vehicles in this common list was 
computed together with the minimum n~mber of these which had to'be deleted 
before the remainder passed both observers in the same order. in the pilot 
I 
experiment buses and police patrol vehicles were both ignored s~nce both t-Jere 
very likely to stop en route. 
Four pilot measurements were made, and are presented in table 5. 2. 1 
below. The first point referred to is at Cold Hesledon Railway bridge, the 
first observer passed by the Southbound stream of traffic. The ~econd point is 
the observer at Eagle Hall Bank, passed by the stream of traffic as they leave 
the winding overtaking section of road. 
measurements 1 and 2 took place between 11.15 hours and 12.15 hours. 
measurements 3·and 4 both started at 14.45 hours, but measurement 3 lasted 2 
hours while measurement 4 had to stop after only one hour. For measurements 
2 and 4 there was intensive local police supervision, while for measurements 1 
and 3 police supervision was normal. 
All ~easurements suffEred to some extent from the poor performance of the 
recording equipment, but mse~uren1ent·1 was particularly badly affected by inter-
mitent breakdown. 
Table 5. 2. 1 
measure- in ! r·. r' No. past J! 0. past ~!o. ·".J:n.b•o •. -·· of 1\!o •· . ment .:;o e .. 1st point 2nd .... deleted in Number po~n~. rommon common 
.. 
1 160 243 132 18 14 
.. 
: 
2 251 242 204 28 14 .. 
3 399 463 319 39 ., 12 
4 373 299 218 16 7 
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There is clearly no significant difference betwe~n the % of the list in 
common which had to be delete~ for measurements 1 and 2. The chi-square test 
is obviously not strictly applicable in this case since a vehicle's deletion 
from the list depends on the presence of other vehicles on the road. However, 
for a rpugh approximation; to be used fnr the pilot experiment only, a 2 x 2 
chi-square test was performed on the data from measurements 3 and 4. The result 
just failed to be significant at the s% level. In spite of this the pilot 
experience with this measure was still felt to be.sufficiently encouraging for 
the me~surement to be included in a modified form in project 2. 
. \ 
' 
s. 2. 4 Speed 
Excessive speed is the accepted cause of ma~y accidents and must be the 
main contributory factor in.many more. In 1968 3% of reported accidents in the 
Durham Constabulary Area were ascribed to excessive speed, and a further 3~~ 
were ~scribed to ''losing control". The distribution of speeds of vehicles in a 
traffic stream therefore deserves consideration. The chief advantages of measure-
ments based on the speed distribution is that they are completely objective, are 
naturally quantitative snd produce relatively large samples in ·a short period, 
since all vehicles passing a point have a speed. The implications of speed 
distributions, chang~ with the position of the point at which the speeds are 
measured. 
Speed measurements were considered under three main categories. 
1. in a ~0 m.p.h. limit zone 
2. in a 40 m0 p.h. limit zone 
3. in a derestricted area 
Speed is especially important at the approach to a recognised road hazard. 
A fourth category w~~ con~idered as an example of this, viz. 
4. at the approach to a pedestrian crossing 
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Pilot speed measurements were all made using a radar speed meter, masked 
by the observers car, which was parked well off the road to avoid influencing 
the speeds being measured. As with th~ measurement of overtaking, pilot measu~e-
. ments were made in the presence of intensive local police supervision, and again 
with normal police supervision levels. Pilot experiments were conducted at one. 
site in each category with the exception of category 3. A sudden deterioration 
in weather conditions prevented this measurement going ahead as planned. 
The results of the other pilot speed experiments are presented in tables 
5.2.2, 5.2.3 and 5.2.4. below • 
. An initial appraisal of this data was. performed based on the assumption 
that vehicle speeds were independent random samples from a normal distribution. 
While it W8S realised that both the assumptions of normality and of independence 
were slightly suspect, this was the standard· method recommended in Treffic 
Engineering Handbook (ref. 19). On theSe assumptions the reductions in mean 
.speed. in each category experienced in the presence of intensive local police·· 
patrolling were significant at the 1% level. However, later experience in Project 
2 indicates that the assumption of independence~is totally wrong. It may w~ll 
be that a real reduction in mean traffic speed did occur in.the presence of 
intense local police supervision, but without the assumption of independence, 
it is impossible to analyse the significance of the. changes in mean speed. 
If it were possible to assume that the variance of mean speeds were those ex-
perienced at the 30 m.p.h. l~mit speed measurement of ~reject 2, then the 
changes could be assessed just significant at the 5~~ level, but. the points at 
which the measurements were taken were entirely different so there is no basis 
for making that assumption. 
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TablE! 5. 2. 2 
Site just inside a 30 m.p.h. zone 
1. Date 26. 9. 68. Time 14.25 hours. Weather fin~. 
i.JorrnCJl police activity. 
Class r.Jo. recorded mean Speed · Va.riance 
... 
Heavy goods 64 32.9 m.p.h. 25.5 
Light goo~s 66 35.1 m.p.h. 23.8 
Cars 175 36.3 m.p.h. 39.4 
... 
2. Date 27.9.68. Time 14.25 hours. Weather - heavy rain. 
~ormal police activity. 
Class No. recorded mean Speed Val'iance 
' 
. : Heavy goods .86 32.5 m.p.h. 20.8 
Light Goods 47 34.2 m.p.h. 17.4 
' 
. 
Cars 179 35.6 r.t.tJ.h. 31.3 . 
i 
3. Date 30.9.68. Time 14.25 hours. Weather fine. 
One additional Police mo~or Cyc!o. 
·. 
. 
Cl;:w:.. ~Jo. recorded r.1can Speed Variance 
Heuvy goocs 76 30.6 m.p.h. 16.0 
Light goods 59 31.9 m.p.h. 2.8. 4 
Cars 192 32.8 m.p.h. 40.5 
• 0 
.-·74~. 
.· 
Staridnrd 
Deviation 
5.0 m.p.h~ 
4.9 m.p.h. 
i 
6~3 m.p.h. 
! 
-:~ 
Stand<Jrd 
Deviation 
: 
4.6 m.p.h. 
4.2 m.p.h. 
5.6 m.p.·h. 
Standnrcl 
Dt:viation 
-· 
4.2 m.p.h. 
5.3 1:1.p.h. 
6.4 m.p.h • 
Table 5. 2. 3. 
Site ~ just inside 40 m.p.h. zone 
1. Date 24. 9. 68. Time 14.54 hours. Weather fine. 
Normal police activity. 
Class No. Recorded mean Speed . Variance Standard Deviation 
-
I 
Heavy Goods 55 37~3.in.p.h. 35.2 5.9 m.p.h. 
I 
Light Goods 45 39.7 m.p.h. 65.2 8.1 m.p.h. 
I 
· .. Cars 202 38.3 m.p.h. 44.6 6.7 m.p.h. 
I 
2. Date 25.9.68. Time 14.52 hours. Weather fine. 
One ~dditional Police Motor Cycle. 
Class No. Recorded mear Speed Variance Standard De via.;. 
tion I 
I 
' 
Heavy Goods 34 33.5 m.p.h. 17.3 4.2 m.p.h. 
.. L;gbt Goods 38 34.2 m.p.h·. 12.4 3.5 m.p.h. 
Cars 210 35.4 m.p.h. 28.1 . 5.3 m.p.h. ! I . 
- ' 
.... 7~-
Site in 30 m.p.h. zone. 80 yards on the approach side 
of a pedestrian cros~ing 
1. Date 2.10.68. Time 10.15 hours. Weather fine. 
Normal police activity. 
Class No. Recorded Mean Speed Variance I Standard I Deviation 
Heavy goods 88 31.3 m.p.h. I 14.1 3.8 m.p.h. 
i 
light goods· 72 33.1 m.p.h. . 11.9 3.5 m.p.h
1
• 
Cars 249 33.1 m.p.h. ~8.6 4.3 m.p.h. 
2. Date 3.10.68. Time 10.42 hours. Weather fine. 
One additional Police Motor Cycle. 
Class No. ·Recorded Mean Speed Variance Standard Deviation 
Heavy goods 107 28.2 m.p.h. 16.5 4.1 m.p.h. 
Light good~ 67 29.2 m.p.h. 31.8 5.6 m.p.h. 
Cars 228 29.5 m.p.h. 32.0 5.7 m.p.h. 
,·. \ 
I 
! 
I 
5.2.5. Using a Roundabout 
The following advisory rule in the Highway Code relates to the proper use· 
of a rounda~out:- ''Give way to traffic coming from your immediat~ right, unless 
road markings indicate otherwise, but keep moving if the way is clear.''. 
A measure of beh~viour was devised using the proportion of.drivers 
approaching a:roundabout who gave precedence to a vshicle already on the 
roundabout, in the section to his immediate right. 
Pilot experiments were conducted with this measure, but it was found that, 
though objective in pricinple, it required a number of quite subjective 
assessments. There was no difficulty when a driver accelerated to cut in just 
in front of a vehicle on the roundabout, or when the driver stopped to let a 
driver through from his immediate right. However some dri~ers gave precedence 
by slowing, but just because a driver slowed for a roundabout it did not imply 
that he did so in order to allow precedence to vehicles on the roundabout. In 
fact.slowing is good normal driving practise when approaching any road_hazard. 
There was also the assessment of when the approaching driver committed himself 
to going/on, and whether at that point a vehicle already on the roundabout was 
on that part to his immediate right. 
Further difficulties related to the great variability in the levels of 
risk involved in situations acceptable for use in the measurement. They ranged 
from the situation where the approaching driver would certainly have been involved 
i 
in an accident :had he not given way, to the situation when for instanbe the 
I 
vehicle on the ~oundabout was a slow moving heavy vehicle, well back round the 
I . 
roundabout, when\ thg approaching vehicle could join the roundabOut with complete 
saFety. All drivers gave precedence in events of the first type while very few 
gave precedence .in events of the sec~nd type. Since the risk involved varies 
with the speed of_both vehicles, it is likely that this measurement would ·not be 
independent of an~ effects induced by changes in police supervision on tral.fic speeds. 
The test.site for the pilo~ exp~riment used a roundabout on the 81289 road 
in Sunderl~nd. One approath road only was used, the 81289 Westbound. Observations 
were made: between 15.55 hours and 16.55 hours from a ca~ p~rked well away from the 
roun~ab~ut. Tabla 5.2.5 below sets out the results of these observations. The 
•stopped hut restarted' cOlumn indicates occasions w~en a driver stopped to give 
-'""77-
precede~ce to one vehicle, but restarted before the part of the round~bout to 
his immediate right was completely clear of traffic. measurements 1 and 3 were. 
made with nbrmal ~alice supervision, but measurements 2 and 4 were made in the 
presence of intensive local police activity. Measurement 2 was also unusual in 
that it ·was made on a Wednesday afternoon, Sunderland's early closing day. 
Traffic for that measurement was therefore rather lighter than normal. 
Jahle 5.2.5 
measurement Stoppt!d Did Stopped Increased 
Number Observations and not but Police 
Waited Stop Restarted Supervision 
' 
1 90 58 (64~~) 24 ( ·~-··) 2 r;.. !3 (or-'' Jj··J r~o 
' 
2 63 ~9 (71~:~) 16 (E() 8 ( 1 D;.::) Yes 
3 107 6'"(~"") .•o o,:r· 31 '" I (2"r·'' 
- ~,- I 10 ' ·') \ t1•.:, .. ,. r\Jo 
4 1DO 61 cs1n 29 (?C:'·') ·-·-'1'•· 10 ( 1 ", .. , I,JJ';J Yes 
-
. 
i r: the proport:i.:::·ns in each category are not statis ticolly significant. Th~:y 
could therefore have erisen From purely random fluctuations. 
5.:?,.G Courtesy 
As well as examining some of the aspects of driver behaviour most closely 
assatieted with accidents, some experiments were also carried out into changes in 
drivers' courtesy under changing levels of police supervisiori. 
The particular aspect of court8sy examined in some depth was drivers' 
attitudes to pedestrians waiting at the side of a pedestrian crossing. Early 
experience shuwad that pedestrians very rarely clairned their right of pre6edence 
by placing a foot on the crossing, bt!t on the ·few occasions they did so, in every 
c8se the driver stopped to give prec~denco. This observation was based on a very 
small sampl~~- In project 2, with more data, this was found to be far from 
universally true. 
Because of the small numb,r of pedestrians who claimed their right of 
precedence, they ttJere .i.gnorElcl in t-.h8 p:ilot experiment • 
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The position chosen for pilot observations was-the same as that used in 
Project 2. The observers' car was parked in a lay-by outside some shops. 
Observation was kept on the pedestrian crossing outside the Sunderland Orthopaedic 
and Accident Hospital. (See fig. 24). This crossing had a central island, but for 
the pilot experiment only, no distinction was made between pedestrians waiting on 
the central island, and those waiting at the roadsids. The results of these ob-
-servations are presented in table 5. 2. 6 below. 
Table s. 2. ·6 
motorist behavioui" at a Pedestrian Crossing in a 30 m.p.h. zone 
Date 16. 9. 68. Weather fine. Normal Police Activity. 
Time rJo. Recorded Gave_ Way Did rJot -- who 'i'~- _gave way 
10 -- 11 a.m. . 152 31 121 2o~C 
11 
-
12 noon 108 28 80 26?-~ 
3 
-
4 p.m._ 141 23 118 16~~ 
4 
-
5 p.m. 158 31 127 20/~ 
559 113 ltM5 20~~ 
Date: 19.9.58. - Weather ·FinG. -~ additional Police motor Cycle 
-
Time r-Jo. Recorded Ga118 way Did Not ,_, ?~ who gave Luay 
1Cl 
-
11 a.m. 109 ...... 82 2~c-" .r..l 0;· 
11 
-
12 noon 99 29 70 29~:(, 
3 
.., 
A :- p.m. 123 t'i5 78 37~( 
4 
-
5 p.m. 154 /.•" d. 122 261; 
493 I. 143 352 '29)-~ 
... _ 
..• 
.. 
~. 
A 2 x 2 chi-square test on the proportions wh~ gave precedence with and 
without inte~sive local police supervision, indicates that the increase in the 
proportion giving preced~dce in the presence of intense local police supervision, 
is highly significant at the 0.5 % level. Such results might thus be exp~cted 
from random fluctuation only once in two hundred occasions. This is a clear indi-
cation that driver behaviour did improve in respect to courtesy to pedestrians 
waiting at a pedestrian crossing, when intensive police supervisio~ was ~n 
operation. 
In the course of carrying out the pilot experiments it was noti~ed that t~ere 
was a clear difference in driver behaviour towards pedestrians at the roadside and 
pedestrians in the central reservation. For project 2, the measurement was 
therefore modified to recognise this difference. 
5. 2. 7. The Value of the Pilot Experiments 
In section 5. 2. 1 it was pointed out that the pilot experiments were 
designed to test likeiy measures.of driver behaviour to see if they would be suitable 
for inclusion in Project 2. It is apparent from the sections following this that 
many such measures were tested and found to b~ quite unsuitable. The pilot work 
t~e~efore went a long way towards ensuring that the project which followed, which 
was difficult and expensive to mount, was not spoilt by using unsatisfactory measures 
of driver behaviour. Even for those measures judged to be suitable, some changes 
were made in the light of pilot experiment experience. In the overtaking experiment, 
a change of equipment for recording from portable tape recorders to portable dicta:ting 
machines, was the direct result of mechanical failures in the pilot experiments. 
This prevented loss of valuab_le data in the project i teel f. 
In the case of the pedestrian crossing experiment, the measure was modified to 
~eparate the driver response-to pedestrians on the side of the road from that to 
~edestrians i~ the central re~ervation, as a direct result of experience in the 
pilot exper~ment. I~ all measures the pilot experi~ents enabled suitable forms to 
-so~ 
be developed for the recording of the experimental data, while suitable computer 
programmes to an~lyse speed tes~ rdsults were also developed ~t that stage. 
Only 6n~ result from the pilbt experiment can be regarded as at all significant. 
This result is that driver behaviour tot~ards pedestrians waiting at a pedestrian 
crossing significantly improves in the presencE of intensive local police supervision. 
Even the basis for this however is shown to be rather sus~ect, by the main experi-
ment. (See Section 5. 5. 3.below). 
5. 3. DESIG~ OF THE hlAIN EXPERIMENT 
5. 3. 1 Broad Outline 
It was gener~lly agreed after the first project that any s~bsequent projects 
investigating the effects of police patrollino should be carried out using a 
special team of police patrol officers, whose command structure sho~ld be inte; 
grated into the team controlling the experiment. _For this reason Project 2 was 
allocated a special team of 12 patrol officers, and an Inspector in charge 6f their 
operational control. This Inspector was responsible direct to the University Liaison 
Dfficer. He was also a "member of the Project Advisory team, as was the University 
. Liaison Officer. The Chief §uperintendent in charge of nlotor Patrols, the Assistant 
Chief Constable in charge of traffic, the Chief Superintendent in Stategic Command 
\ 
of the Northern half of the County, and the former University Liaison Officer also 
joined the Project Advisory Panel, in order to strengthen the links between the 
Police Force and the Project. 
Because the project would be usihg~a small team of specially assigned officers, 
~nd a single operational commander, it was necessary to select experiment routes 
within a relatively compact area of the county. In this way the team could 
operate efficiently from a single team headquarters. A further extension of the· 
A1 (m) and.bther extensivs road wor~s in the ColJnty, dictated that the North East 
corner of the County was the best area .i.n which to or;:r.ate. The natural barriers 
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of the sea to the East~ and· the .Tyne Estuaty to ·the North ensured tha~ outside 
influences were min~mal. 
The Project was divided into two phases. In the first phase the project route~ 
w~re patrolled in the nor~al way, with patrol levels.kept as even as possible. 
In the second phaie the same project team was used to patrol the same routes, but 
i~ a pulsed manner~ The bulk of th~ patrol strength at eny time was concentrated 
·on one or other of the routes, and the route to be pulsed was changed round randomly. 
Throughout both phases regular measures. of four aspects of driver behaviour 
were maintained. This then was the broad out1.ine of the design of the-experiment. 
Detailed descriptions of various aspects of the experimental design follow in 
sections 5. 3. 2 to 5. 3~ 7. 
5. 3. 2 Routes 
i 
'Ths roads selected for use in Project 2 were the buslost in the N.:Jrth 
East corner of the County, excluding those sections 6f road due for _major -~ngineering 
char.ges durir.g ~he ~eriod of the experiment. These roads ware grouped into four 
routes as follows (See fig. 2~): 
Route 1 
Route 2 
Haute 3 
Route 4 
\Beginning of the A183 road, ~outh Shield$ to its junction with the 
r ~182 road at Shiney Row. 
:. 
i 
A184 from the roadworks south of White ~are Pool to the A19, A19 from 
\ 
~he end of the dual cerriageway, at South Shields to Ryhcpe Green. 
~1269 Washington Town Centre to Sunderland, joining the A690 at 
G·arnes H:Jtel via the Q:..:een /Uexo-mdrA. ring road, and the ;~690 fror:J 
Barnes Hotel to the top of Houghton C~t~ 
A19, Ryhope Gresn to its junction with the A179. 
For each shift each patrol offic~r was given one rout~ to patrol,_ and he was 
expected,to co~fine his patrolling to that route for the whole of his ehift. The 
Durham Constabu~ary Communications and control room agreed to co-operate in this, 
end University Motor Patrol Group patrols w&re not called off route to attend an 
Incident. except .i.n extreme emergi:HlC:Yo -82-
5. 3. 3 Phases 
The experiment was first planned to start on 1 march, but was po3tponed until 
17 march due to inclement weather •. The team of twelv~ men 8nd an Inspector started 
on that date to patrol th~ routes, and measurements were taken on the Tuesd~y and 
Thursday of that week. However, in view of a snow storm on the Tuesday, that week 
was regarded for analysis purposes as a dummy run. The driver behaviour would haver 
'been grossly affected by t~e adverse conditions, and the two motor cyclists were 
taken off the road when conditions were at their 1110rst. The eventual starting date 
for the experiment was thus Monday 24 fllarch. Phase 1 ran for nine weeks from .then 
until Sunday 25 May. 
.. ·:·The official star.t of Phase· 2 would have been the Spring fJank Holiday, nlonday 
26 nlaY,, but operational conditions at the time led the Inspector to abandon the 
pulsing for this f~rst day. No record of patrols were made for that dayj and the 
planned patrol schedule was resumed the next day, 27 may. As monday was not a day 
on which driver behaviour was measured this change had very little effect on the 
experiment. The second phase lasted a ·further nine weeks, and ~1ded on Sunday 27 
July. 
In ths firGt phase the patrol effort was distributed as evenly as possible 
over the four routes in the ratio 1:1:1:2. At the outset of the exp~riment, examine-
tion of someltraffic counts supplied by the County Surveyor's department indicated 
I 
! 
that this wa~ the ratio of traffic density on the four routes, Further study. of 
I 
traffic I volumes shows that 
I 
these are probably not the ratios of vehicle miles 
driven on these routes. Vehicle densities also vary greatly from placo to place 
oh the same ~oute, but neither consideration is critical to the findings of the 
e:xperiment. 
In the second stagG of the ex~oriment the main part of ·the force was 
concentrated on one routo at any one time. The concentr2tion on one route laGted 
for a three-day pulse. After this, the p1;lse for th~ next three days was re: 
allocated.et random to one of th~ fnur route2. The prc~ability of the pulse being 
allocated to a r6ute wore kept in ths ratio 1:1:1:2 so that 1 had the ex~eriment 
run for a ·very J.ong tii~i?. the all8!';;1ga !.e\!els o7 putrollir~g would have been the sGrns 
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as in the ·rirst phase. The re~dam selection of routes for pulsing was performed 
··:-· .... 
~sing a table of random.numbers, before the experiment started •. This programme 
af pulses a~ne8rs in the original research proposal, approved by the Home Office 
Police Research and Development Branch (included· as Appendix 3 below) •. 
5. 3. 4 Policing 
The University motor Patrol Group tea~ consisted of two motor cyclists, ten 
patrol car drivers, end 8 supervisory Inspector. They had at their disposal two 
motor cycles, seven cars (a mixture of Westminster 1E00 1 s and Hunters) and a 
supervision car (a SMC Mini Cooper). 
The patrollinQ of the experimental routes bet~een 8.00 hrs. and 1S.oo hrs. 
was the sole responsibility of this team, and other &dentifiable police vehibles 
were instructed to avoid using these routes k~ere possible: · Despite this, there 
was quite a heavy background of oU1e~ identifiable police v~hicles. This was 
unavoidable, because it was not possible to travel from S~nderland to Durham ramp 
without using one of the experimental routes, and several Panda cars needed to· 
use the experimental route to get from the Police Station to the Panda beat, or 
~rom one part of the beat to another. The amount of patrolling performed by the 
patrol officers was recorded using ~ocument 3 (see section 14 below). Reference 
to·thst document will show that on it officers were expected to fill in the 
number of other identifiable police vehicles soon, split down into the categories 
Patrol Cars, Panda Care and Others. This, together with the number of other 
car~ observed by the experimental observers on Tuesdays and Thursdays were the 
only methods ·used to assess the level of background patrolling.· This assessment is · 
made below in Section 5. 4. 1. It was dec~ded not to ask men who were not directly 
concerned in the experiment to provlde information on thGir patrol activity 6n the 
experimental toutea, i~view of experience in the previous project (See section 
4. 3. 2 above). 
The patrol team was organised into two shifts, the first of which oper~ted 
_.,..8_4.,.. 
from 08.00 hours to 16.00 hauLs with lunch to be taken during the period 12.DP 
hours to 130C hours~ and the second shift operated from 1000 hours to 1800 hours 
with lunch to be taken betwoen 1300 hours and 1400 hours. Document 4 shows a 
typical duty sheet r"or the First phase, and document 5 shows one for a typical week 
in the second phase •. Note that the scheme for obtaining uniform patrolling was 
not that originally·suggested in table 1 of Appendix ~·bglow. This change was 
made on the rscommendetion of the Operational Inep~ctor in charge of the team. The 
lob of the man on office duties was to man the mobile office while the inspector 
1uas out in his supervisory role, to catch up with his CoiJJn outstanding. paperwork 
and to be available to toke over ar.·other officer 1 s patrDl car while he came in to 
write reports or attend Court. 
No~one was detailGd for office duties unless there were insufficient cars for 
him to be patrolling, and no cars were double-crewed unless there.was already one 
man doing office d~ties.· 
The men seconded to the experiment team lived over ·quite a wide area of the 
~orthern part of the county, and it has been the cOstom recently for patrol drivers ·. 
to be allowed to go home for lunch 0 To have allowed this practice w6uld in most 
cases have .been impractical, and would have dissipnted the useful patrol effort. 
All officgrs were required to be on their designated routes by 30 minutes after 
they came on duty; they were allowed away from their designated routes for at most 
6ne hour for lunch, and they were required to stay on their designated route 
' 
until 30 minutes before they ceme otf duty. Special financial arrangements were 
I 
made\so that members of the project team were compensated for the extra cost of 
having lunch away from home. 
A check against the patrol forms (document 3) was possible .because Control 
Room allocatad special call signs to vehicles involved in the project (K10 to K18) 
and a special code for the routes {K1, K2, K3 and K4 to routes, 1, 2, 3 and 4 
respectively). The mobile police station was allocated the call sign K2D. 
The radio messages involving all vehicles with a K call-sign were transcribed for 
each day b~· the following night shift in Control Room or1 to document 6 (see sectio~ 
14). The operational inspector then compared the document 3 submitted by each man 
with the corresponding dccu111ent 5, and FoLlowed up cmy anomalies. Unlike the 
."::"(3,5.,. 
, I 
1967/68 project, no patrol officers failed to return a form, since the inspec-
tor ensured that he had a form from each man, or an adequate reason for his 
not being on patrol that day. 
5. 3. 5. Measurements of Driver Behaviour 
The measurements of driver behaviour were conducted on Tuesdays and 
Thursdays. This avoided the Sunderland area's early closing day (Wednesday) 
and the effects of weekend traffic. Consistent repetition of measurements on 
these two days of the week effectively controlled any differences in driver 
behaviour between different days of the week, and the fact that measurements 
were always taken at the same time of day controlled any such differences at 
different times of the day. The use of two days of the week enabled the 
collection of a considerable amount of data. More measurement would have 
required so much time from the full-time members of the team that there would 
have been a danger of their being unable to keep the summaries of incoming 
i . 
data'up to date, and to exercise proper direction and control of the 
experiment. 
The measurements taken were as follows 
Measurement 1 : The speed distribution of vehicles in a derestricted zone •. 
This ~easurement was taken between 1000 hours and 1100 hours at a point 
j 
shown on the map of the experiment area (Fig. 21), and in more detail in the 
sketch plaM (Fig. 12). This location is between Vardy's garage and Houghton 
I 
Cut, on a d~al carriageway section of the A69J (part of route 3), just east 
of Houghton~le-Spring. Vehicles in the carriageway travelling towards 
Houghton-le-Spring only were monitored. Those were travelling up a very 
slight incline as they passed the observers. The speed me~surements were made 
using a Marconi Peta radar speed meter which ran off a 12-volt battery. Both 
the meter and the battery were placed at the side of a parked car remote fiom 
approaching traffic, and were normally covered by polythene bags or an old 
coat. This afforded quite good concealment, and it is believed that few users 
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of the road were aware that the radar spe~d meter was there. The observers 
were both seated in the front seat of the car, which was parked in the gate~ay 
to a field at right angles to the traffic, facing towards the road. There was 
at least two feet between the front of the car and the edge of the road. The 
dial which showed the speeds of approaching vehicles was connected to the 
r~dar speed meter by a cable which ran inconspicuously through the passenger 
side quarter light window. The makers of the speed meter claim that it is 
accurate to within one m.p.h~ but the observers recorded speeds only in 2 m.p.h. 
intervals, on document 7 (see section 14· below). Records were kept for three 
groups of vehicles: Heavy goods - light goods and cars, 'motor cycles etc. 
Bicycles, agricultural tra¢tors and mopeds were ignored. 
Measurement 2: The speed distribution of vehicles in a 30 m.p.h. limit zone. 
This measurement was taken between 11.30 hours and 12.30 hours allowing 
half an hour for the observers to drive from their first measuring point. The 
location of the second measuring point is shown on the map (Fig.2i) and in more 
detail in the sketch plan (Fig.23):· This is outside.Fawcett's Bakery, and 
opposite Grindon Post Office in Chester Road, Sunderland, part of the Al83 
(Route 1). Vehicles' speeds were measured using the radar speed meter for 
vehicles travelling in one direction only along this undivided carriage~ay, 
this direction being towards the centre of Sunderland. Th~ vehicles measured 
had passed into the built-up area 700 yards before the measuring point, and 
had a further 300 yards to travel before having to negotiate a roundabout. They 
were travelling down a slight gradient. Local road hazards included a bus stop 
used by a frequent bus service, pedestrian and vehicular traffic associated 
with a small shopping centre, and during term-time school children returning to 
lunch from a nearby school. 
For this measurement the observers :·~ain ~at in the frcnt seat of their car, 
which this time was parked in u lay-by in front of the bakery, facing the same 
direction as the traffic being observed. The radar speed meter was therefore 
placed in front of the car, anc concealed as before. The cable to the meter unit 
again ·ran back inconspicuously to the passenger side quarter-light window. 
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The same speed intervals, vehicle groupings and recording form were used as in 
the first measurement. mopeds and bicycles were ignored and all vehicles which 
had pulled away from rest within the 30 m.p.h. zone, or which stopped before the~ 
roundabout were recorded as missed. 
measurement 3: The behaviour of drivers towards pedestrians waiting to cross 
a pedestrian crossing. 
This measurement was taken between 1330 hours and 1500 hours, the hour 
between this and the previous measurement being used by the observers to move 
from the second location, and to take lunch. The location of this observati~n 
point, outside the Sunderland. Accident and Orthopaedic hospital, is shown on the 
map (Fig. 21) and in the sketch plan (Fig.24). 
This is on the Al9 road, well inside the Sunderland 30 m.p.h. zone, on the 
north side of the borough (Route 2). The crossing concerned is a busy one, 
serving the hospital, shops, bus stops and housing estate. It is· a divided 
crossing with a central island refuge. In observation of the crossing in the 
pilot experiments, it became apparent that drivers were more ready to stop for 
pedestrians waiting at the central refuge than for those waiting ~t the road-
side, so the incidents recorded were divided into three categories according to 
whether the pedestrian had his foot on the crossing, was in the central refuge, 
or-was waiting at the ro~dside. With more than one pedestrian waiting, if any 
had a foot on the crossing then the incident was recorded as in the first cate-
gory, if not, and any of the pedestrians w~s in the central refuge, then it was 
. I 
I 
classified as of the second category. Incidents were recorded .for vehicles 
travelling in either direction and pedestrians crossing from either side. Th~ 
form used for this purpose is included at the end of this thesis as document 8. 
The observations for this measurement were mada mostly with the two 
observers sitting in the front seat of a car parked in the lay-by outside the 
shops oh the approach side of the.pedestrian crossing. Double.parking of 
vehicles. which thus blocked the view, occasionally made it necessary to leave 
the vehicle and observe from the pavement. 
It was sometimes difficult to distinguish when an incident had occurred and 
when it had not. For this purpose ~ number of fairly arbitrary rules were developed. 
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1. At either side of th~ crossing there w~r~ concrete~ areas sloping down to 
the crossing. Pedestrians w~o had no part of their foot (or pram or push chair) 
on this concrete ~rea were ignoted. 
2. Horse~ and carts, cycles and mopeds were not ignored. 
3. If a pedestriah ~ignalled to a driver, this fact was ignored. 
4. Pedestrians goss~ping on the roadside who were not facing the crossing 
were ignored. 
5. Drivers who checked but did not stbp in order to allow precedence to 
p~destrians were deemed to have stopped. 
6. Drivers who stopped for pedestrians well on the crossing_were ignored. 
7. Where a stream of t~affic was obliged to stop because the first vehicle had 
stopped for a pedestrian only the first driver was cgunted. 
B. Drivers who stopped to allow pedestrians who were on the off-side crossing, 
not.having reached the central refuge, or pedestrians ~tanding too far back at 
the roadside to be counted wer~ ignored. 
measurement 4: The level of overtaking on a tortuous section tif road. 
This measurement was first scheduled to run from 1530 hours to 1700 hours, 
but after three weeks it was changed as 30 minutes was.insufficient to get from 
the third measurement. The revised starting time was 15~40 hours. Only in one 
case jin the first three weeks was it possible to start before 15.35 hours, so 
the change should have no important effect. In any case, the measurement lasted 
exactly one and a half hours. The section of road concerned is shown on the 
map (Fig.21) and in the more detailed sketch map (Fig.25). It is part.df the 
southern portion of the Al9, designated route 4. Only the northbound stream 
i 
! 
was monito~ed, between a first observer next to Harrop's Garage in Castle Eden, 
and a seco~d observer near the junction of the Al9 and the 81320. In both 
cases obserlations were made from parked cars. The fir~t observer's car was 
parked immediately north of the Castle Eden sign, in a parking area belonging 
to Harrop's .Garage, some 20 yards beyond the end of a section of pual carriage-
way, and as far before the start of the 40 m.p.h. zone for Castle Eden. The 
second observer's car was parked on the grass verge, at the end of the ~eterlee 
slip road and just before northbound vehicles reached another section of dual 
carriageway. Neither car could possibly impair any other road user's vision of 
the road. 
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~. 
At the start of the measurement, both observers dictated the car numbers 
of all northbound vehicles as they passed, on to a Phillips 83 portable 
dictating machine. They also recorded any other salient features ( e.g. 
type, if with roof rack, etc.) which might·aid jdentification• This 
continued until the measurement had run for an h6ur and a half when the 
first observer stopped recording and drove to the position of the second 
observer, ensuring that he did not overtake anyone in doing so. Then the· 
second observer stopp~d recording. Thus all vehicles passing the first 
observer are allowed time to pass the second observer. 
The tapes produced by both observers were then transcribed. Document 
9 shows part of a typical transcription for the first observer, and Document 
10 Enowi the corresponding part of the transcription for the second observer. 
The numbers on the left-hand side of Document 9 are the numbers in sequence 
assigned to th~ vehicles passing the first ob~erver. Those on the·l~ft hand 
side of Document 10 are the assigned numbers from Document 9 of vehicle~ 
which have been matched in both lists. The * agains~ vehicle 140 indicates 
that it must be deleted from the list in common to restore the original 
sequence. 
Two measurements were lost due to malfunctioning of a dic~ating machine 
(one in·each phase), one was lost because of an accident, and one was lost· 
owing to the operation of a Stop/Go man at some GPO roadworks (both the latter 
in the second phase). 
\ 
· 5. 3. 6 Traffic Volume 
Traffic volumes were measured near each of the measuring points towards 
the end of the experiment, using a Sykes Automatic Traffic Cou~ter. At 
the location of the fourth measurement, traffic volumes were measured 
near both observers. The pneumatic tubes·used by the counters were well 
a~ay from the observers for the. speed measurements and were passed by 
the observed stream of traffic after it had been through the radar beam. 
In. all cases the pneumatic tube w~s far enough away from the observers 
for the motoring public not to associate one with the other, and was. 
positioned in such a way that their effect on the measurement could only 
- 90 -
have been minimal.· Considerable difficulty was experienced in getting the 
counters to operate accurately and consistently. This is reflected in the 
many gaps in the traffic count data presented below. The poor quality of the 
measurements for this part of the· experiments in unfortunate, but it in no 
way affects the validity of. the experiment. This information was only 
intended as ·background information of the environm~nt in which the experiment 
was conducted. 
The meters were set out for one continuous period, but only those days 
for which a correct reading was obtained are listed in the tables 5.3.1. to· 
\ 
5.3.6 below. 
Table 5.3.1. 
Traffic volumes at a point adjacent to measuring point 1 of vehicles 
travelling towards Houghton-Is-Spring. Readings taken at 1100 hours • 
' 
. 
Day Date Vehicles passed in 
24 hours 
friday 20.6.69 4955 I 
Saturday 21.6.69 4482 
Sunday 22.6.69 4405 
!:Jednesday. 25.6.69 5121 
Thursday 26.·-:::.69 5208 
Friday 27~6.69 5866 
Saturday 28.6.69 5538 
Tuesday 1. 7 .. 69 4880 
wednesday 2.7.69 5082 
Thurscley I :~. 7. 69 4841 
f:londay 7.7.69 62·24 
Tuesday 8.7. 69 5697 
Wednesday 9.7.69 621.;0 
Thur·sday 1G.7.G9 6073 
Friday I 11.7.69 5862 Sc::turdzy I 1:?.7.G~; 5958 
'·-·----
r. 
- --
T~b 1 c: S."!.?. 
traffic volumes at a point adjacGht to measuring point· 1 for vehicles 
travelling to~ards Sunderland. Readings taken at 1100 hrs. 
i 
' 
Day ; Date Vehicles paSSf~d I 
·I 
! in 2ll hours 
monday 16.6.69 5206 
i.•Jednesday . ·! 18.6.6~ 5398 \ I 
Thursday 19.6.69 i 
j 
6290 
Frj_day 2D.5.6S 1 5672 I 
' l Saturday 28.6.69 5352 ; I 
' I Tuesday 1.7.69 I 4610 :· I ~Jednesday \ 2.7.69 
I. l~717 
' Thu;sday '7 7.69 
I 
.J. 4759 
rnonday I 7.7.69 6497 I Tuesday I 8.7.69 I 
i I 4695 I 
I I 
'.!!ednesday I 9.7.69 I I 5081 I 
Thursday i 10.7.69 i 4996 I 
Friday I 11.7.69 I 
' 1+683 
. I I .ji i Saturday I 12.7.69 I I ! ' 4594 I i I 'i ! 
' 
Table· 5.3.3. 
Traffic volumes at a ppint adjacent to measuring paint 2. Readings 
taken at 1230 hours. 
Table 5. 3. 4. 
Traffic ~dlumes at a point adjacent to ~easuring point 3. Readings 
taken at 1500 hours. 
I 
Day I Date Vehicles passed I 
I in 24 hcurs 
Sunday 6.7.69 8060 
Monday 7.7.69 12880 
Tuesday 6.7.69 10410 
I Wednesday 10.7.69 9833 
Table 5. 3. 5. 
Traffic volumes at a point adjacent to·the first observer at 
measuring point 4. Readings taken at 1710 hours. 
Day Date Vehicles passed 
in 24 hours 
friday 18.7.69 8604 
Saturday 19.7.69 7997 
Sunday 20.7 .69. 6940 
Monday 21.7.69 10172 
Tuesday 22.7.69 8853 
Wednesday 23.7.69 9600 . 
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Table 5. 3. 6. 
Traffic volumes at a point adjacent to t~e second observer at 
measuring point 4. Readings taken at 1720 hours. 
Day Date Vehicles·passed 
in 24 hours 
friday 18.7.69 9759 
Saturday 19.7.69 8546 
Sunday 20.7.69 9979 
monday. 21..7 .69 10021 
Tuesday 22.7.69 8489 
Wednesday 23.7.69 9334 
. 
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5.3.7 Publicity 
As with Project 1, publicity was ~tringently avtiided~ No publicity ·of 
any sort was given to either project until well after both projects had been 
completed. 
5.4. POLICE ACTIVITY DURI~G THE EX~ERimENT 
5.4.1. Patrol LGvels Achieved 
The levels of patro~ling achieved ~ere very muct1 the sort of levels 
which the experimental design re~uired. These levels are sEt out in Figs. 
14 to 17 that the average coverage in· the two phases is not always the same. 
The chief reason for this difference is the fact th~t pulses in Phase 2 
were allocated at random. Though the expected amount of patrolling befcr~ 
this allocation was made was the same as that of Phase 1, when the pulses· 
were allocated, the actual planned patrolling was higher or lower than·in 
the first phase, depending on the number of pulses allocated to the 
respective routes. The total number of hours of patrolling performed on 
all four routes was 2488 in the 63 days of Phase 1 and 2343 in the 62 days ·· 
of.Phase 2. 
The diurnal distribution of patrol time had two main levels. Between 
1030 hours and 1200 hours and betwaen 1400 hours 8nd 1530 hours the level 
was approximately twice that achieved at other t~mes~ since both shifts were 
on duty together. 
Rackgro:.md PAtrolling 
The officers patrolling the ro~tes were required to make a r~cord of any 
other identifiable police ve.hicla (not belonging to the University Patr-ol 
Group) that"they saw on their patrol. 
The results of these observations are set out in tables 5.4.1 and 
5.4.2 below. 
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Table 5. 4.1 Results of· observations by Patrol Car Drivers in Phase 1 
--, 
Phase 1 Route I 
-1 
1 2 3 4· J 
I· I 
. f 
Hours patrolled 521 505 508 l 954. I I I Patrol cars seen 172 179 130· I 280 I I l I i Panda cars seen 293 263 318 ! 370 I i I I Others 78 80 94 I 173 I l 
Cars patrol hour I seen per I I 
i 
Patrol cars .33 .35 .26 i .29 I I 
I 
Panda cars 
'I .56 • 52 .53 'j .39 I ! 
Others I .16 I .15 .19 I .18 
.1 I 
Table 5.4.2 Rc:su.lts of observations b~ Patrol Car Orivers in Phase 2 . 
Phase 2 Route 
I 
1 2 3 I· 4 
·; I rf 
,, Hours patrolled i 412 559 708 66<'1 !: 
ii I u 
" Patrol I 130 1 !~9 235 198 H cars seen 
II 
' \i 
I 
~ Par.da CF.lrS ssen 1 233 303 '~23 312 
~I I !! Others I 75 82 140 119 
" l ;. 
' 
,, 
I !I l'Cars seen per patrol hour i 
I Patrol Cars I • 32 .27 .33 • 30 i 
j· Panda Cars .57 .54 .60 .47 !. 
Others .18 .15 .2[) .• 18 
It is apparent from these tables that background patrolling 
did ndt alter greatly betwee~ the two phases. 
It is estimated that backgrpund patrolling was to the extent of 
one ~enth, one fifth and one twentieth of the p~trnl group's effort for-
""h . ..; . i:.; f. bl 1" h. l ' . , o~ er 1wen~1 1~. e po 1ce ve 1c_es rGspecclve~y. These figures are only 
~ very rcugh approximationt but this is all the data 8llows. 
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5.4.2. Police Work Performed 
There is no evidence of any substantial falling off in the number of 
cautions or process which would have occurred. either if driver behaviour 
improved appretiably or lf the patrol group lost any of its initial interest. 
Figs. 26 - 33 show the combined caution and process rate for the four routes, 
and both phases, superimposed on the patrol hour in which the work arose. 
5.5. THE COMPARISON OF EFFECTS ON DRIVER BEHAVIOUR 
5.5.1 measurements During~Pulses 
The following ·table 5.5.1 shows which measurements took place during a 
pulse for eath of the measuring days in Phase 2. The measurement numbers 1 to 
4 refer respectively to ~peed in a derestricted zone, speed in a 30 m.p.h. 
zone, pedestrian crossing behaviour and overtaking behaviour~ 
Table 5.5.1: Measurements taken du ing a Pulse (Phase 2) 
.. Week No. 1 2 I 3 4 5 I 6 i 
Tuesday 2 3 3 1 4 3 
Thursday 1 4 3 4 1 3 
5.5.2 The ·Effect on Speed 
5.5.2.1 Th~ ~r~p!r~i!s_of ~p!e~ Distributions 
- i 
I 
7 l 8 
3 4 
2 4. 
9 
2 
2 
Before\exumining the results of the speed measurements to find what changes 
have occurred it is important to see the way in which the speed distributions 
behave without such a change. for this purpose the speed measurements for the 
first phase were ~xamined, when no changes in patrol level were attempted. The 
null hypothesis was tested that traffic speeds in this phase, and for 2·1Y givan 
category of vehicle~ were random, ·independent samples from a normal distribution. 
If this were so then the variance of sample·means would be less than V where V ,. 
is the population vari~nce, and n is the size of the smallest.sample. 
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Table 5~5.7 below shows how the variance of mean speeds of one 
hour samples compare with the variance of vehicle speeds for all vehicles 
in each class and phase. Classes·1, 2 and 3 refer to heavy goods, 
light goods and cars, motor cycles, etc., respectively. Location 1 is 
in a. derestricted zone,Iocrition 2 in a 30 m.p.h. limit zone • 
.Teble 5 •. 5.2 
I 
·I I 
I 
i Size of Variance 
j 
Location Phase Class of fllean Variance 1 Smallest of v Vehicle Speed v I Sample I Sample I -! {m.p.h.) n 'I ! n f:!eans 
' 
I I 
' l 1 40.03 29.65 28 i 1 ·• ll63 1.059 : ; 
' 
\ 1 2 44.20 ··53.17 32 3. tf51 1. 662 
; 1 3 52.51 85.62 i 118 3.500 .726 
' I ~ I i 
~ -
I • i .1 40.24 31.89 41 2.109 .776 1 i 
' 
I . 
l 2 2 44.13 50.27 34 2 .ll97 I ~. ~-79 
I 
I 
I 3 51.77 !34.08 I 130 I 2.157 I .6'+7 ! l 
i I t I I l i t I I j 1 31.29 22.85 I 13 2. 351 ! 1. 756 I 11.083 ' 1 l 1 2 32.70 25.98 2~ ' 1. 507 j I ; j .1 2 3 32.81 23.72 99 1.110 • 240. i I 1 ... j ! ' i 
' 
! 
., 
I 
j 1 31.68 21.03 16 3.550 I 1.314 
1 I I 2 2 33.35 25.98 i 17 1. 308 1. 528 'I ~ I I I j 3 33.04 19.36 88 1. 405 .220 I I I I 
The fact that for Phase 1, ~ is less than the variance of the sample 
n 
means in all six cases is itself significant at the 5% level. Applic~tio~ 
of the F test to these two estimates of tha variance of sample means shows 
that the observed variance of sample means is significantly larger (at the 
1% lav~l) than would be exp~cted frbm the null hypothesis, for cars at both 
locations and for light goods vehicles at Location 1. 
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The results for phase 2 also show a similar effect, but this effect 
would be expected if the presence or absence of a pulse changed the mean · 
of· the speed distribution for each class. 
The need to re"ject the null hypothesis is further underlined if 
mean.vehicle speeds in the first half hour of a measurement are compared 
with those in the s~cond half hour. This compari~on shc~s that in 
Ph~se 1, the mean speeds for a particular location Dnd class of vehicle 
were positively correlated in successive half hour periods, and that these 
correlations were significant at the s% level with two exceptions. 
These were Location 2, Class 3 1. and Location 1, Class 1r where the 
significance levels were 6~:, and 14~:[. respectively. These findings are of 
importance to all who may be contemplating before and after.studies of 
speed. They indicate that the method of evaluating such studies · 
recommen~ed in Traffic.Engineering Handbook (Ref. 19) is inadequate and 
misleading. It a'so meant that an initial evaluation of the pilot speed 
measurements had to be completely revised. As a result pf this re-
assessment it is not possible to claim si~nificant effect based on the 
pilot work. 
In order to decide if an observed chang8 in mean.speeds is 
significant, it is necessary to ~sbertain the variation ~n me8n speeds 
when no change in environment has occurred. The above findings show that 
the pnly reliable way of doing this is to use the observed variations 
i 
in m6an speeds within a phase. 
5.5.2.2. Speed in a Derestricted Zone 
The first null hypothesis tested, is that for each category of· 
vehicle the ~ean speeds for one-hour observation periods in tbe first· 
and second phases are random independent samples from the same distribution. 
This distribution need not be assumed normal, since sample means with 
samp~e sizes 18 will be distributed approximately normally with.any 
parent di~iribution. If this hypothesis cannot be rejected, then there 
is no reason to suppose that th8 effects on driver behaviour of the one 
tactic is any different from that of the other • 
.. ..:.gg_ 
Table 5.5.3 sets out the difference in the means of sample mea~s 
between the two phases, an~ the standard error of the~ ~~fference. As in 
section 5.5.2.1 above, Classes 1, 2 and 3 refer respectively to heavy goods 
vehicles, light goods vehicles and cars. 
Table 5.5.3: Soeeds in a Der~stricted Zone in m.P.H. 
-
Phase 1 Phase 2 Difference Standard 
Class i in m8ans error of 
mean of Standard mean of Standard of sample difference 
- sample deviation sample deviation means in means 
means of sample means of sample of sample 
means means means 
1 39.96 1.21 40.26 1.45 • 30 .44 
2 44.22 1.86 44.11 1. 54 .11 .57 
3 52.54 1.87 51.85 1.47 .69 .56 
A student test using the last two columns of the above table rev8als 
that no significant changes in mean speed have taken place between the two 
phases for any of the classes of vehicles, despite the fact that a 1.2 m.p.h. 
' I 
change would have been sufficient to show as significant. There is no sign 
either of any change in variance. 
In fact.with both mean and variance, the chDnge for twa groups of vehicles 
was in one direction, and for the other group it was in the opposite direction. 
There is ther~fore no justification for rejecting the null hypothesis. 
I 
Inspection of Figs.3B, 39 and ·40, _and of Figs. 41.~, 45 and 46, which 
I 
compare the distribution of speeds, between pheses, confirms visually the 
I 
results obtained above statistically. There is no apparent.difference in 
mean speeds between a Tuesday and a Thursday, or any major effect related to 
the weather. 
The mean number of vehicles measured in Phase 1 and Phase 2 were 
respectively 264 and 295 per ho~t measuring period. This difference is 
unlikely to have affected the speed distributions. 
Consider now a second null hypothesis that the mean speeds in the hour 
measuring periods when a pulse was on and the mean speeds in the periods in 
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Phese 2 when a pulse ~~s not in operation are all independent random 
~amples from a normal population. ·There were five.measurements.during a 
pulse on Route 3 in Phase 2. The means of mean speeds for measuring periods 
occurring during a pulse, and for measuring periods in Phase 2 not in."a pulse, 
are set out in Table 5.5.4 below. 
Table 5.5.4: Sceeds in a Derestricted Zone (Pha~e 2) in M.P.H. 
r,Jean of Standard S{-.andCJrd error 
r.1ean speeds deviation _pf difference Difference 
Class for Pease in means in means 
Pulse on Pulse not 2 
on 
1 41.35 39.84 l.l~5 .76 .. 1.51 
2 44.33 44.G2 1.54 .81 .31 
3 51.37 52.03 1.47 .77 .66 
. 
The Student ·test shows that the only change of any significance is. an 
.. 
in"cl·ease in mean speed of heevy goods vehicles when .-the pulse is on, and 
this is not ;quite significant at the 5% level. my own belief is that the 
presence of pulses had no effect on vehicle.speeds, and that this result 
mccurred as a result of purely random fluctuation. In.the.·other two classes 
of vehicle, the mean speed of one increased, and of the other it decreased 
when pulses were present, neither significantly. 
5.5.2.3 Speed in a 30 M.P.H. Limit Zone 
The prdcedure adopted for analysis of speed results in this section 
is precisely the same as ~sed in the preceding section. The same null 
hypothesis is used, that for eath ~ategory of vehicle the mean speeds for 
one-hour observation periods in the first and second phases are random · 
independent samples from the same distribution. 
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T~b1e 5.5.5: _Speeds in a Bui1t-u~ Area in M.P.H. 
Phase 1· Phase 2 Standard Difference 
in error of Class mean of StarJdard mean of Standard means difference 
Sample deviation sample deviation qf sample in means 
mea'ns 
means of sample means of sample of sample 
means means means 
1 31.36 1.53- 31.6.1 1. 43 .25 .49 
2 32.69 1.23 33.31 1.14 .62 .40 
3 32.81 1.05 33.03 1.19 .22 .37 
Again no evidence of a significant change either in mean or variance 
may be found from the analysis, despite a s;.:. confidence interval on the 
difference in means of.+ 1 m.p.h. Figs. ~1; 42, 43, 47; ~8 and 49 illustrate 
the ~istribution of speed in two phases, 
The ~ean number of vehicles measured in the phases are not significantly 
diff8rent, being 251 and 254 per hour respettively in ~haso l and Phase 2. 
ThG second null hypothesis is now examined, that is that the mean speeds 
. tl I . . d . 1 . ' t' d . J h ln ·1e 1our measur~ng per1o s wnen R pu~se was o~,ano -ns ~ean spee s 1n ~ e 
hour measur:i.r;g jJeriods .1.n Phase 2 I!JhGn a pu.l.r;e was not on, ''191'8 both. random 
independent samples f~om th8 same normal distrihutian. T~ero w~r8 two 
tha mean speeds in Phase 2 ~hen~ pulse was on 1 .and when no pulse W8s on. 
,, ••• ;:'! i't T ··~.,:::1 (P' .~,-. 7\ ·'- ~· p ! .. , 
.... I I ~- •-' U ·- . .:.. • - LJ .J ;1 : ;_ ... · r;~. iJ.2_-~:__...:;...!,_·:;.:L 1~1 ~1..:,.• I •:;.;....:• • o 
··--
J r:~ea'n of ·Standard Str:Jno.:n:-d Clasl;; mean S08EldS deviation oF Diffr-n:-once . . error 
-
PuJ.se en Pu1se for Phase diffE:rGnce in means 
r.Gt on 2 in :rleans 
1 30.70 ::il. 72 1.43 1.08 1.02 
2 I 32.90 33.36 1.14 • 8t1. .l:6 ±-91 33.C4 .1.. .l 9 .l19 1 "l ,_J 
- ----
. Though all three classe3 show a decrsase in fuean speed when a p~ise 
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is o~, none of the decreases is statistically significant. 
5.5.3 The Effect on Pedestrian Crossing Behaviour 
Before proceeding with the analysis of the changes in pedestrian crossing 
beha~iour under changed police supervision, the fluctuation in this behaviour 
.. 
in Phase li when no such changes had taken place are first examined. The null 
hypothesis is tested, that the number of drivers approaching a pedestrian 
crossing with a pedestrian on the roadside who stopped and the number of those 
who did not stop were random samples from an unchanging binomial distribution. 
This was accomplished using a 18 x 2 Chi-squard test, which yd~lded a value of 
2 X of 12.1. This value would have been exceeded on 75% of occasions if the null 
hypothesis were true~ anr! so it is not significant. 
This contrasts with the corresponding results for drivers' behaviour 
2 toward~ pedestrians waiting on the central refuge in that a value of X of 37.9 
was obtained. This value is significant at the S% level of significance. In 
view of these findings, the Chi-~quare test was considered suspect for all 
cate~ories (pedestrian on the roadside, pedestrian in the central refuge, and 
pedestrian with a foot on the crossing). 
Applidation of the Wilcoxon Rank Sum Test* to data for Phase 1 indicates 
that driver behaviour t6wards pedestrians waiting in the central r~servation 
is different from driver behaviour towards pedestrians waiting at the roadside, 
' i ~ 
and this diff6=ence is highly significant at the .1% level. Reference to Figs. 
i . 
50 and 51 shows that this difference in driver attitude is very substantial 
i 
with an avefage of 12% of drivers ~stopping for pedestrians at the roadside, 
compared with SS%~stopping for pedestrians waiting in the central reservation~ 
The difference in behaviour of drivers towards pedestrians in the 
central reservation, and those on the roadside need not in itself negate 
the results of the pilot experiment (Section 5.2.5), where no distinct:Jn 
was made between thase two classes of.events, provided that the number of 
*Foot Note The Wilcoxon Rank Sum test llises th5 rank of a variable rather than 
its actual value. The highest valued reading is ranked 1 and the 
next 2 and so on. The test indicates whether there~is a significant 
tendency for the high r~nking readings to occur within one class 
of results. 
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eve.nts in each class are themse1ves rundom sam;Jles from an unchanging 
distribution. The above Chi-square test result~ for pedestri~ns waiting 
in the csnttal reservation does, however, call these results into question. 
A third 2 x 18 Chi-square test on Phase 1 data, in which ho distinction 
11.1as made between pedestrians l!Jai ting at the roadsid e and pedestrians 
. 2 
waiting on the central reservation produced a value of X of 28.8 which 
is-~ignificant at the 5%. level of significance. This result contradicts 
one of the assumptions made for ~18 analysis of th~ results of the pilot 
experiment by a 2 : 2 Chi-square test. However, the change observed in the 
ptlot experiments were larger than that observed in Phase 1· of the main 
experiment. The fact· that increases in the percentage of drivers giving 
precedence to pedestrians were observed in each of fou~ time categories 
· when intensive patrols were in operation is itself almost significant at 
the 55S. 1 evel. 
It was shown above that the Chi-square t~st is suspect fnr bse on 
this measurement. Differences between Phase 1 and Phase 2 were therefore 
examined by the Student t test, except for the category of pedestrians with 
a foot on the crossing. In that case the restricted a~ount of data, and 
the bimodal distribution (with peaks at lOD% and 0~) made the Wilcoxon Rank 
sum test the more appropriate. In the case of pedestrians waiting at the 
.kerb side, at the crossing, a value of t of .76 ldas obtained, and in the 
case of ped~strians waiting in the central reservation the value ·of t was 
.81. Neither value is significant. 
The changes in the percentage of drivers who stopped, which would have 
been required ·for significance at the 5~·,; level hJere respectively l. g;.:~ and 
5. 77~ The Wilcoxon Rank sum test showed no significant change between 
ph~ses, oF driver behaviour towards pedestr=ans with a foot on the crossing. 
The distribution of the perce~tage of drivers who give precedence to 
pedestrians is unknown, and only six of the measurements.in Phase 2 took 
place d~ri~g· a pulse. The analysis of differences in driver behaviour 
in Phase 2 between when a pulse was in operation~ and when a pulse was not. 
in operation, was therefore ~erformed using the Wilcoxon Rank sum test. 
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No significant differ~nces were obtained in any of the three classes 
considered. 
5. 5. 4. The Effect on Overtaking 
The basic measure used for determining the level of overtaking was the 
percen~age (P, say) of the list in common to the -two measuring points, which 
had to be deleted before the order of the remainder was the same in both lists. 
The values of P obtained are set out in Fig. 52. As is indicated on this figure, 
two measures were lost in Phase 1, one through a dictating machine malfunction, 
and one through the influence of thick fog. Three measures were lost in Phase 
2, one as a result of machine malfunction, one through the influence of a stop/ 
go man at minor GPO roadworks, and the third as a result of a serious road 
accident on Al9 at Green Bank, on the overtaking section. 
In the data for Phase 1, P, is positively correlated with the size of the 
list in common {N, say). The value of the correlation coefficient of .49 is 
significant at the 7% level. A least squar~s regression line was fitted which 
was found to have the equation :-
P = 4.88 + .0165 N 
This relationship was further investigated by re-examining each of the 
values of P to see the average change if one of the _vehicles in.common were to 
be ignored. One would expect this average change to be approximately equal. to 
dP the rate of change of P with N (dN). The values·in fact obtained were of the 
sam~ order as the slope of the regression line, and their mean value for Phase 
I 
1 was .. 0175. The regression line was therefore assumed to be a ·reasonable 
representation of the functional relationship between P and N for the range of 
values of N encountered in the experiment. 
A new statistic m was therefore defined as m = P - .0165 N which should 
be independer·t of N. The values of this statistic for Phase l·and for Phase 2 
are sot out in fig. 53. These were compared, using the Student t test, and gave ·i 
a value of t of 1.96 which was not quite significant. A 1.36 difference in the 
-105-
two mean v~lues of M would have been requ{red f6r signifi6ance at the 5% 
level. The mean value of N in Phase 1 was 387 and in Phase 2, 301. It is 
therefore unlikely that changes in the value of N have masked reol changes in 
overtaking level. 
Only four overtaking measurements were made during a pulse, so the com-
parison of values of m during a pulse t.uith the other •.1alues of f:l in Phase 2 
was made using .the Wilcoxon ~ank Sum test. This showed no significant difference 
between the two groups oF measurement. 
5. 6 J!.CCIDEfHS 
The total number of reported accidents (other then 1 dog 1 accidents) 
during the ex~eriment were as follows: 
Route Phase· 1 Phase ,., .!. 
1 39 33 
2 63 Q4 
~ 25 50 ..J 
4 19 1£'~ 
TOTr,L 151 141 
~o significance is attached to thGse results, which are only pr8sented here 
! 
demonstra'e that accident 
value of the experiment. 
numbera were so small thet they 2dd nothing to 
the 
5.7 THE ImPLICATID~S OF THE RESULTS 
~~ne of thG mea~urss of behaviour give any indication thEt the twa tactics, 
pulsed patrolling and unifcrm patrolling differ in their nffect on driv8r 
behaviour. Since uniform patrolling has definit~ advantages in producing 
U8iformly good response times to incidents, there is no justification for 
-106-
chan~ing to a system of puls8d patrolling. 
In addition to there being no indication of any difference in driver 
behaviour between phases, there is no ~ndication either of any difference in 
driver behaviour between when a pulse is 1 on 1 and when it is 1 off 1 • 
This would indicate that ~eavy police coverage of a route in the short term 
has no large effect on driver behaviour, except possibly in the very immediate 
vibinity of the police car. Since such an effect is often assumed by the police 
when allocation of traffic petrol effort is contemplated, these findings 
required some recorsideration of objectives by thosa who plan traffic policing. 
The lack of a short term effect does not necessarily mean that police may be 
withdrawn indefinitely with no consequent deterioration, but Ref. 12 indicates 
that the time scale of the effect is months rathar than days. The combination 
of the findings of Ref. 12 and of this experiment suggests that the effect.which 
they detect derives.from the cumulative effect of higher levels of prosecution, 
transmitted slowly by drivers becoming aware of acquaintances who have been 
prosecuted for d.riving offences, and not from the visual impact of the police 
activity. This speculation, if accepted, will also have profound implications 
on the objectives_of traffic policing~ 
This approach of~e~suring driver behaviour has provided an ade~uate 
way of comparing alterrative tactics which cost the same. It would be difficult 
to evaluate changes in behaviour if observed, and to use this m8thod for a 
cost benefit approach to evaluate methods of patrolling having a diffe~ent 
cost. It also seems unlikely that changes in tactics will change driver 
behaviour in the short term. 
The patrolling which occurred during the project was believed to be, on 
average, higher than that normally obtained. If a further nine weeks of 
measurement were undertaken using the same measures, when patrol levels have 
been maintained at a very much redwced level, then this \!louJ.cl give a furtller 
. i 
indication of the extent to which police patrol levels affect driver behaviour. 
The project team suggested that such a small experiment m.ight be run by th8 
Durham Constabulary, l!Jith some help in the ' . ana.1.ys~:3 of the results by members 
of Durham University. 
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The other main·implicati~n of Project 2 is that the standard method of 
before and aftet speed comparisons is unreli~ble and 1nisleading. Such com-
parisons. ought to rely on the distribution of the means of n number of speed 
checks, both in befoi~ state and after state, these checks being made on 
different d~ys. 
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6. OFFSHOOTS FROM THE MAIN THEME 
6.1 PERSPECTIVE 
The object of this section is to put section 6 into perspective in relation 
to the rest of the 'thesis. It is true that the topics discussed below do not 
help to elucidate the effects of the police on the traffic environment. Yet if 
police do ~ave a worthwhile eff~ct when patrolling, then any measure which 
improves police efficisncy, and allows greater time to be spent patrolling, will 
be of benefit to the travelling public. The topics discussed below all arose 
quite naturally out of.information required for the first project. 
An examination of the diurnal distributio~ of the main variables was 
undertaken in the first place for the evaluation of the project. The implica-
tions of these comparisons on police strategy then became apparent. 
In the caurse.af preparing computer programmes for the analysis of 
~ccident data required far the experiments, it was realised that the whale of 
. 
the routine accident analysis work of Durham Constabulary could be performed 
more efficiently by computer. 
:The patrol forms included information on police woik performed, as well as 
I 
stating whether the vehicle was single or double crewed. This data was anaiysed 
at the request of the Home Office who were then examining the relative merits of 
single and double ctewing. 
In the early stages of the experiments, the team was concerned that the 
patrol time~ being reported were rather lower than had been expected from the 
i 
resources n9minally deployed to patrol· the routes. It was therefore decided to 
e~amine how belies patrol duties were divided between patrolling and other tasks, 
I 
I 
and to identify what other tasks were chiefly responsible for keeping patrol men 
from their assigned duties. This analysis was oy great interest to the senior 
police officers responsible for traffic work, as well as to the project team. 
The analysis revealed a considerable amount of a patrolman's time to be t~ken 
up with paperwork, and so in an effort to reduce this and thereby increase 
operational time, several clerical procedures were r~-examined. 
The net effect of all these side-issues is a deepening understanding 
by the senior police officers of the police system they control, and ·an increase 
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in the operational efficiency of the police force. Not all these benefits 
are easy to eva~uate in financial terms, but the benefit'in Durham County from 
the improved clerical systems alone is.estimated to be worth ~25,000 per year. 
This more than pays for both projects several times over, every year. 
Reports of the benefits achieved in Durham have been circulated with 
reports of the other aspects of the projects, to other police forces. and it 
is hoped by this and by personal contact between officers of different forces, 
th~t improvements achieved in Durham may also be utilised in ather forces. 
6.2 DIURNAL PATROL TIME DISTRIBUTION 
One of the benefits of handliog large volumes of data by comp~ter is. that 
it is.then relatively easy to analys~ in any number of different ways. One 
way in which the main experimental variables of Project 1 were examined was 
by time of day. The diurnal distributions of patrolling, traffic volume and 
accidents are discussed here for Phase 1 on·Route 2. These are shown in 
histogram form in Fig. 12. (Section 13). Phase 1 was chosen for two reasons. 
First it was the control phase, and these patrol levels should be entirely 
normal, and not influenced in any way by the experiment. Secondly if a decrease 
did occur in the proportion of actual patrolling which was recorded, then the 
data for Phase l is the most complete patrol data collected in the experiment. 
The choice of Route 2 was because this was th~ route on which one of the 
Tyneside Conurbation Traffic Survey's traffic counters was in,.permanent 
operatic~. Their counting point on the Al9 was a little north of the northern 
end of Route 4. The Accident data was aggregated for the same time of year 
for the years 1963 - 1967 in order to give sufficient data for. the comparison 
to be worthwhile. 
Reference to Fig. 12 reveals several interesting features. In the period 
between 2000 hours and 0100 hours· traffic volume steadily decreases. The 
number of.accidents in contrast stays at a fairly consistent level, though 
dropping for the last hour. The number of accidents per million vehicle miles 
therefore rises steadily over this period. This is the period normally con-
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sidered to be influe~6ed most severely by the affe6ts of-alcohol. This rise 
in risk is matched by a rise in patrol levels to combat it. The period betwee~ 
0100 hours and 0700 hours is the least heavily patrolled, yet relative to 
other variables, it. is then when patrolling is highest. It is normally con-
sidered necessary to·maintain a certain minimum poiice response potential at 
all times so this early morning level is perhaps justifiable on that basis. 
The apparent mismatch between police patrolling and the other variables is 
perhaps greatest, and least explicable in the early evening, from 1700 hours. 
Traffic volume and accidents are clearly at the maximum level between 1700 
hours and 1800, yet at that time of day police patrol levels are in the middle 
of a steady decline which lasts from 0900 hours to 2100 hours. 
Senior Police Officers were concerned at this mismatch, and stated that 
they would try to increase patrol levels in this period. Further action to 
modify diurnal pa~rol distribution was delayed while a more complete survey 
was carried out of all incidents requiring police attention. members of the 
project team were also concerned with that investigation, but its scope 
extended so far from the theme of this thesis that further discussion of it 
is not included here. 
6.3 COMPUTERISED ACCIDENT RECORDS 
Durham County Constabulary's accident records were stored in two ways. 
\ 
There were large binders containing accident report forms similar to document 
! 
12, and there were punched card records which could be sorted ·on a card sorting 
·machine. The cards did not contain information about the exact location of the 
accident. From these records Durham Constabulary normally produce a monthly 
summary of ·accident statistics, which is in such broad outline as to be of very 
limited use fQr police purposes. 
This summary takes about 24·~an hours per month to produce. As was 
illustrated in our experiment (See section 4. 2. 3.) the system is liable to 
break down in the event of sickness or a change in sorting mach{ne operator. 
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Ad hoc ~nvestigations are also required from time to. time, ranging from 
a half day job on the sorting machine up to one man week of checking from 
the accident report binders, as was often the case with accidents 
requiring more precise location. further, .a record of all injury 
acc~dents .is passed by D"urham Constabulary to the County Surveyor's 
Department who plot these on an accident map for all the trunk roads 
in the county. 
It was pointed out to the Chief. Constable and the Clerk of the County 
Council that all these functions could be perf~rmed more efficiently by 
comp~ter, and at the same time the mo~thly information sheet might be 
developed to provide information more in line with the operational 
requirements. It w~s also pointed out that such systems were already 
being used successfully in a number of other counties. The Chief Constable 
and Clerk of the County Council both agreed in principle to cccident 
statistics being processed on the County Council's IBfil system :360/4 
computer, and staff from the County Council's Data Processing Department ! . 
started a detailed evaluation of the systems used in ather counties. 
At this point the project team withdrew. 
i 
. 6. 4 SINGLE! AND DOUBLE CREWING 
At the, request of the Home Office, a survey of the activities of 
. i 
single and ~ouble-manned patrols··was carried out. The survey_ was based on 
. . ! 
the reports.of patrols operating on the Aland Al9 only, during th~ first 
project. 
Table 6.4.1 gives a broad summary of activities reported for the 
period 9th Aug~st, 1967 to 1st February, 1968, and indicates that 
roughly equal numbers of single and double crewed patrols were operating. 
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Table 6. 4. 1 
Crew 
I INCIDENTS 1 2 
Number of Patrols 
~ep~rting 1,758 1,780 
Accidents Reoorted 120 140 
. . 
Traffic Offences 
Reported 560 652 
Traffic Offenders 
Reported 354 439 
Verbal Cautions 
(Traffic. Offences) 886 1,031 
Defective Vehicles· 
Checked 264 270 
Criminal Record Office 
Checks 276 440 I 
These crews were not necessarily a representative sample of all 
crews, and the data in.this section cannot be regarded as conclusive. 
6.5 DISTRIBUTION OF PATROL Timt BETWEEN TASKS 
Even in the early stages of Phase 1 of the first project, the 
reported patrol levels· fell well short of the level which had been expected 
from a knowledge .of the number of vehicles detailed to patrol each route. 
In an effort to discover the cause of this, the form which had been 
used for recording patrol time (document 1) was modified to include a 
record of the distribution of duty hours between a number of different tasks 
(see document 2). 
For a period of six weeks, all patrol crews, irrespective of whether they 
had spe~t any time on or.e of the designated routes, were required to complete one 
of these forms. This was not a m~n~hours survey (except in the case of Serious 
Incidents Squad personnel, where greater variations of crew and cf duties made 
this nec'eissary) but was c: survey of patrol units. No account was taken of 
single or double crewing. The results of the survey are shown in Table 6.5.1 
below. -ll~-
It will be noted that only 61~ of patrol crews' available time was in 
fact spent patrolling, while fully 9.5% of that time.was spent in clerical 
duties. The full details of where patrol t5.ma was lost to o'.:.her duties has 
been passed on to senior police officers in Durham Constabulary who will try 
to make improvements where possible. 
After ex~mining soma of the clerical procedures, the Project Team were 
able to make some recommendations, ~hose implementation will help to reduce 
the very high proportion of tim~ spent on clerical duties. Further details 
of the examination of two of these clerical procedures, and the improvements 
effected are included in the ne.xt two sections. 
Table 6 •. q_!-l 
DISTRIBUTION OF PATROL TimE AMONG VARIOUS DUTIES 
PATROL TIT!lE THiE SPENT :·~" OF TOTAL nmE ,-.-
Patr"Jl time 7082 hours 15 mins. 61.2 
Scene of accident 303 15 2.6 
Scene of crime 84 15 .7 
Attention to complaints 67 15 .6 
Escort duties 332 30 2.9 
Static check 37 15 .3 
Attention to 999 calls 193 00 1. 7 
Taking statements 153 00 1. 3 
making Enquiries 371 00 3.2 
I 
Interviews ·122 45 1 .1 
Court attendance 180 00 1. 6 
Clerical duty 692 t1S 6.0j 
Typing 317 45 2~8 9.5 
Dictating 86 00 • 7) 
· nliscellaneous 1075 15 9.3 
Car duty 473 30 4.1 
TOTAL TnlE 11553 45 100.1 
---
.. 
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6.~ ACCIDENT REPORTING PROCEDURES 
6.6.1 Previous method 
This section describes the method gf repo~ting an accident in use in 
Durham Constabulary until 31st March 1968. Thereafter~ following the recommen~ 
dation of the project team~ a new procedure was adopfed, which is described in 
th'e next section. Under the old system, the first PoEce Officer to whom an 
acqident was reported was re~uired ~y Durham Constabulary Standing Orders to 
observe the following procedure: 
Eithar A. If he was able to complete his enquiri~s with 48 hours, then he 
was required to submit a completed Accident Report Book (see 
document 11) with typed wit~ess statements, ~ sketch of the scene· 
of the accident, and'his recommendation, through his ~upetior 
officers, to Divisional Office • 
.. or. B. If enquiries were not completed w5_ thin 48 hours, then he was 
required to submit the incomplete Accident Report Book to Divisonal 
Cffice, where the accident was recorded, and a serial 11umber allocated 
to it. The Accident Report Book w2s then returned to the reporting 
officer, wh8 was then required to complete it, and then resubmit 
it in a file, with a separate note sheet, on which his 
recommendations were entered, with a separate scale plan'of the 
Sicsne of the accident, and with ·typed witness statements. 
i 
Any Flepo'rt EJook ·submitted undBr .C\ abo':'e, but bearing recommend2tions for 
i 
. i . 
court action,\had also to be made up as a file, complete with not8 sheet and 
a separate sc~le plan of the scene of the accident. Where a file was made up, 
th.e recommendation of superivisory officers, and the decision of th~ 
Divisional Chief Superintendent, were entered on the note sheet, as w~s the 
result of any court action. After the completion of c6urt action, or on the 
Chief Superintendent 1i Decision to caution or take no furthe~ action, the file 
was forwarded to Force Headquarters for storage. 
When t~e Accident Report Book was first submitted to Divisional Office, 
details from it were t~ed in duplicate onto Accident Report Fo~ms (see document 12). 
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This was a full-time job f6r one typist at each divisional office. One copy 
of the form was retained at Divisional Office, wh~le the other was forwarded 
to Force Headquarters for use in punc~irig accident cards, and for the head-
quarters accident file. Both copies of the Accident Report Farm were endorsed 
with a nate on the final action taken and its result, when the accident file 
was closed. 
6 •. 6 .2 Revised nlethad 
~fter same pilot experience, the following accident reporting procedure 
was adopted in Durham Const~bulary from 1st April 1962. 
An officer reporting an accident-campl8tes a Revised Accident Report 
tarm (see document ,3), in black ball~point pen, and submits it to his super-
visory officers, together with handwritten statements and his recommehdations. 
A decision is made on further action based on these documents. IF no further 
. edtion is to be taken, the Report Form is minuted to this effect, and forwarded 
to Force Headquarters. 
If court action is required, the typist who formerly typed the old 
Accident Report For~s (Document 12), types the court file. This is then 
returned to the reporting officer with his original report form, to be checked, 
and completed by the addition of a jcal8 plan. 
The old A6cident Report Forms (Document 12) are replaced by photocopies 
of the new Report farm (Document 13). When a file has bsen closad, any 
authorised person requiring information frcm it, is supplied with a pt1oto-copy 
of the appropriate part of the ncpcrt Form. 
6 . 6. 3 • C o'fr1D a r i. son 
Before changing the system, a s1ample was taken of the·time taken to 
complete the reporting of an accident under the old system. Similar measure-
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ments were then made'for a sample of accidents r8ported under the pilot new 
system. The follo~ing table summarises this comparison. 
Te1ble 6.6.1 Comparison of Accident P.epor1"ino Procedures 
Dtd Svstr?m ~,!ew Systc:m 
!\!umber of Accidents in Sample 128 83 
mean time in minutes for completely reporting 
an accident 255 .145 
95~~ Confidence Interval· 23C to 280 128 ·to 162 
Th~ new system therefore saves a highly significant 1 hour 50 minutes 
per accid~nt, i.e. 43~ of the average time teken to report an accident. 
This saving alone would be enough to cover the cost of ~oth projects many times 
over every. year~ 
The reasons for the savings with the new system ·are obvicus: 
1. Poli~emen no longer type statements, this is. dona by civilian typists, 
and then only when necessary for court procedings. 
2. Civilian typists no longer type Accident Report Forms. The equiva!erit· 
information is photocopied from the original • 
. 3. Detailed plans of the scene of an accident are only prepared when required 
for court action. 
4. Civilian t~pists no longer type extracts from 1 closed 1 accident files, 
when such infoimation is re~uested by authorised persons. This 
information is instead photocopied from the original document. 
\ 
\ 
6.7 PROCESS REPORTING PROCEDURES 
6.7.1 Previous System 
The following procedure was that laid down for use in Durham 
Constabulary until 31st December 1968~ for all offences (traffic, crime, and 
other) in'~hich pro~eedings were initiated by summons. 
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1. The officer dealing with the offences, entered full details in his packet 
book as the investi9ation proceeded. 
2. When his investigations were complete~ he dictated particulars of 
offenders and evidence of offences. 
3. A civilia~ typist types these details in duplicate from the dictating 
machine onto a Summons Reptirt Form (See D~cument 14). 
4. The Summons Report Form was then checked by the reporting officer. If 
any error was found, the form tuas retyped and rechecked unit correct. 
5. The Report Form was submitted with recommendations, through supervisor 
officers, to the Divisional Chief Superintendent for a decision. 
6. If it t-:as decidad to apply for a summons, the Summons f!eport Form 111as 
_sent to the Magist~ates 1 Cle~k with a request for a summons to be issued. 
Dictating was not done in a ~atrol vehicle, but in a convenient police station, 
thus involving travelling time to and from the assigned duty. Young And in-
experienced police officers usually preceeded. dictation with a long hand draft, 
furthe~ increesing the time lost. Shortage of available typist~ oftDn cnused 
queuesjof work awaiting typing, especially at weekends. Cn occasions, these 
c;ueues bec~•me so lon·g as to cause sor:i_ous de.l.<Jys in tho :i.~>su;:J of ~;ur:;mcnses. 
6.~.2. Revised System 
' 
From 1s~ January 1969 the following procecure for initiatirig proceedings 
I 
by summons wa~ adopted by Durham Constabulary: 
1. The officer dealing with the offences mekes a brief entry in his pocket 
book, to record the time and sequence of nvGnts. 
i. He cbmplstes det8ils of offenders and svidence of offences on a Pr~coss 
Report Card (See document 15) as these bscome available. 
3. Ha submits this card hJith recorrir~endations, through hj_s : .. upervisor)' office.rs, 
to the·Divi~ional Chief Superintendent for a decision. 
4. If ccurt proceedings are authorised, the card is sent to the Magistrates' 
Clerk, with a request for a summons to be issued. 
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All ~agistrates' Clerks in the Durham Constabulary area have agreed to accept 
this card as a 11 written information11 and to issue summonses based on their 
. use~ The· reporting officer need not.gd to a police station at any time in the 
course of his reporting a ~imple offence. His process report card may be 
handed to his supervising officer at a rondez vous in the caur~e of normal 
duty~ Otherwise it is handed in at a police station at the end of a shift. 
6.7.3 Comoerison 
Before the new system of Process Repo~ting was in~roduced, it was 
tested experimentally against the old system ln Sunderland Division. Table 
6.7.1 sets out the r~sult of this Comparison. 
Table 6.7.1: Comoa~ison of Process Reportinq Procedures 
. 
.. 
11 0L0 11 11 NEW 11 
Number of process reports in 
sample 118 110 
hrs. mins. hrs. mins. 
Total Police time 59 0 44. 16 
r:1ean Police time 0 30 n 24 :.J 
Total Civilian time 29 o. 5 12 
f:1ean Civilian time 0 15 0 3 
Total time 88 0 49 28 
l'iiean total time 0 45 a 27 
5tancard deviation 0 19 0 6 
Standard error [1 1 • 8 0 !J.6 
95/{: confidence limits (45 + tl) mins (27 + 1)rnins l -· -
-
'I 
The M~w ·Process Reporting procedur2 thus save~ an averaga of 18· minutes 
(t.lC() for every summcns issued. Tt11'2SS savingE ore accorn;;!.L:.hE~d by thr:J c!limina-
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tion of ty~ing arid the checki~g of typing, and by savings in time through 
making shorter entries in pocket books. 
There are other advantages to the new system net appart from 
Tablo 6.7.1. Since"it is not necessary to make a special journey to the 
police station fer dictating, 1 doad 1 travelling tima is eloo s~ved. Since 
officers will not be spending as much time in poli6e stations, less time will 
be, lost i~ ccnversation with police friends, not strictly in tho course of 
duty. Gecause ·of the elimination of queueo for typing, the time between com-
mission and trial will be reduced, Further becauso or the simplicity of the 
new system there is a tendency for more offences to ba reported. Against 
these edventages must be set the disadvantage that there is no other record 
if a Summons Report Card is lost. This appears to be a risk well worth taking. 
i 
I 
! 
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7. CONCLUSIONS 
The main objective, normally ascri bed to Police Traffic patrolling, 
is to induce drivers to improve their driving standard, and thereby to 
reduce the accident rate. In the course of investigating the relationshipd 
between patrolling and driver behaviour and accidents, several facets of 
current practice in traffic engineering, in Police administration, and ih 
operational police work, were shown to be unsatisfactory. These and other 
ancilliary conclusions are presented before proceeding to the central theme 
of the thesis. 
One of the leading authorities in traffi~ engineering practice, Ref. 19, 
recommends a method of testing for a change in mean traffic speed, based on 
an assumption which is shown to be incorrect. As a result of this incorrect 
assumption, such a test would be grossly inaccurate. 
·It is comma~ practice among British Traffic Engineers, to collect traffic. 
data at different times of the year, and to collate these data by means of a 
seasonal factor, derived from a continuous census at 50 selected points 
i 
throughout the country. The effect of· this is to produce a correction ~actor, 
for conversion to mean August traffic flows, which, at its highest, exceeds 
two. These factors are completely diffe~ent to tha seasonal variations 
observed on the main trunk routes in the North East, and are wholly inappro-
priate for ~hat area. 
The Poiice ad~inistrative systems which formerly dealt with the recording 
' 
of accidentk and offences, were shown to be wasteful in their use of civilian 
I 
! 
and police manpower. Improved systems were devised and implemented in Durham 
Constabulary with considerable savings. 
Anomalies were observed between the diurnal allocation of patrol strength, 
and the diurnal distribution of both accidents and traffic volumes. The 
anomalies, and the lack of any evidence that police have a short term eff~ct 
on driver behaviour, has led Durham Constabulary to. re-examine their objective, 
and their control and information systems, within the traffic area. This 
was the subject of the third research proposal (Appendix 4), which did not 
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receive the financial support of the Home Office. Work along similar lines 
is however proceeding, u~ing mostly Durham Constabulary personnel, with some 
Business School support. 
The survey of other related research, showed that much of the work in 
this area suffered from_a lack of st~tistical analysts. Where possible, some 
evaluation of the significance of results was performed for these projects. 
In other cases, errors in statistical analysis were found. and corrected. 
. . 
The close scrutiny of the significance of results enabled the conclusions of 
other researchers to be put in their proper perspective. 
Some other larger scale experiments do show some indication that police 
levels affect reported accidents, but in these cases there is a strong 
possibility that publicity might have had a considerable effect on the 
outcome of the experiments. Both D_urham projects avoided publicity completely. 
There was no clear evidence from the first project, that changes in 
the level of poli~e patrolling had a~y effect on the accident level. The 
design of ~hese experiments was however, such that a considerable change in 
the accident rate would have been required for its significance to become 
apparent. 
from the results of the second project it is clear that changes in 
the level and tactics of police patrolling, to the extent described above, 
have little or no ·influence on several key aspects of the driving behaviour 
of the vast majority of drivers. In particular, in a change from uniform 
patrolling to pulsed patrolling the following changes.are the maximum which 
could occur within the 95% confidence intervals of the· experimental results. 
1. The mean speed of cars in a derestricted zone changes by no more than 
1.81 m.p.h. 
2. The mean speed of light goods vehicles in a derestricted zone changes .by 
no more than 1.25 m.p.h. 
3. The mean speed of heavy goods vehicles in a derestricted zone changes by 
no more than 1.18 m.p.h. 
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4. .The mean ·spaed·:;_~f cars in a built up area changes by ·no· mora than .~6 ni._p.h. 
5 •. The mean speed of light goods vehicles in a built up area changes by no 
more than 1.42 m.p.h. 
6. The mean speed of heavy goqds vehicles in a built up area changes by no 
more than 1.23 m.p.h. 
7. · The percentage of drivers according precedence to pedestrians waiting on 
the pavement to cross a pedestrian crossing changes by no more than 2.6% 
from a value of 12%. 
8. The percentage of drivers giving preceden~e to pedestrians waiting on the 
central island of a pedestrian crossing c~anges by no more than.B.O% 
from a value of 55~~. 
9. The changes in a specifically designed measure of overtaking levels was 
no more than 2.7 
These are the maximum changes which might be expected at similar road 
positions, on similar roads to those of the Durham experiment. There is no 
reason to suppose that comparable changes in patrolling would have any 
markedly greater effects on other roads, and on other features of driver 
behaviour. 
Driver behaviour was not appreciably different when pulses were in 
operation, and when they were not in operation. Thus the short term effects 
of changes in levels of policing are at most very small .• 
As a direct result of the e~periments ps~formed, the idea of pulsed 
pa~rolling was dropped. It showed no advantages in the effect on driver 
\ 
behaviour, and it would produce an inferior distribution 6f response times 
compared with the same force distributed uniformly. 
In examining the implications of the Durham results a number of explanations 
are apparent. It is possible that driver behaviour and accidents are largely 
unaffected hy police presence, and that earlier experiments which produced 
positive results, did so as a re~ult of e~perimental defects, or the effects 
of publicity. 
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An alternative explanation, and perhaps the most likely one, is that 
drivers modify their behaviour only when they perceive an appreciable change 
in the level of· policing, and that the reason for the effect observed in 
Durham, was.the failure of the majority of motorists to notice any di(ference 
in police levels or tactics. This could explain the more dramatic changes 
where pubiicity was used, which would help the perception of changes. This 
hypothesis might be tested by incorporating a public awareness survey into 
experiments, similar to those conducted in project 2. 
It is also possible that the mere presence of extra police might not have 
much effect on driver behaviour, while· greater fear of prosecution would cause 
an appreciable improvement in driving standards.· If this were so, then the 
effect migh~ be more related to the number· of prosecutions than to the level 
o( patrolling, and this effect would tend to build up over a much longer period 
of time than was ~xarriined in any of the phases of the Durham experiment. 
This explanation is supported by the 30 m.p.h. limit enforcement project, but 
further experiments, with much ~ore careful statistical design, would be 
requi~ed to test this theory properly. 
much further work is still required on the effect of the police on the 
traffic environment. The evaluation of a functional relationship between 
patrol levels and accident rates is likely to remain an illusion unless the 
scale of experiment can be increased to a different order of magnitude from 
I 
! 
anything attempted so far. This would require the implementation of detailed, 
accurate in(ormation systems for Police Patrolling, traffic volume, road 
I 
engineering,\ and accidents on a National Scale. Such an investigation would 
prove extremely expensive, and difficult to control, but if it were able to 
lead to the better allocation of pcilice,, and road engineering resources, then 
this expenditure might easily be justified. 
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9. APPD.'DIX 1 
\ THE PROJECT TEAmS FOR THE T\:.10 PROJECTS 
S.1. PROJECT 1 
The project team for the first project was as follows: 
FULL TimE PCLICE LIAISGN OFFICER 
Chief Superintendent H. A. Taylor, Durham Constabulary (theh Chief 
Inspector). 
FULL T!GE RE~EARCH ASSISTANT 
ffir. T. H. Biss, Durham Uriiversity Business School. 
PART TiffiE ADVISORY PANEL 
Prof. m. R. C. McDowell, Du~ham University Mathematics Dept~ 
Dr. R. F. Tuckett, Durham U8iversity Busin6ss School 
Dr. D. i'i1. Greig,_ Durham University filathem·atit;s Dept. 
mr. J. R. Poston, Durham University Mathematics De~t. 
This team was ~lso responsible for the initial development ·of the second 
project. 
9.2. PROJECT 2 
The project team far the second project was as follows: 
FULL TI~E PCLICE LIAISON OFFICER 
£hief Inspe6tor J. Passmoor, Durham Canstabu~ary 
FULL TIME RESEARCH A3S!STANT 
l 
Mr. T. H~ Biss, Durham University Business School 
PART TimE ADVISORY PA~EL 
I 
I . 
Mr. J. H~llett, Assistant· Chief Constable, Durham·Constabulary 
Chief Supi~rintr;ndent 'J. H. Harper, Durham Constabulary 
Chief Sup!'!rintendent J. G. Young,- Durham Constabul.ary 
Chief Su,:Jer intenden"t :·1. A. Taylor, Durham Con::;tabulary 
Inspector J. Fidiaru, Durham Constabulary (Operational Comm~nder) 
Prof. m. R. C. McDowell, Durha~ University Mathematics Department 
Dr. A. G. HawkGs: Durham University Nathernatics Department 
Dr. D. m. Greig, Durham University ~athematics Dep~rtment 
~r. C. J. Constable, Durham Univorsity Dusiness School 
mr. P. lil. Jenkins, Durham Univrnr::i. :._~ .. Business School 
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'to. APPEr,'DIX 2 · 
:··'·>. 
·U~IVERSITY OF DURHAm 
Hesearc~ project· an trunk road natrollino 
1. Introduction 
It is proposod that the DurhaM group investiga-te tllr: effect, if any, 
of policG rnotoi car patrols (hereafter called patrols) on the accident rate 
0 . 
on certain primary routes in County Durham. 
The inve~tigation will be limited to the lengths of the A1 and A19 in 
the County Police area. These routes will be considered in two stretc~es each: 
Stretch a1 
A1 Darlington - Durham 
·(sunderland Dridge) 
Stretch b1 
A19 Sunderland - Castle Eden 
Stretch.a2 
Stretch b2 
Castle Eden - Egglescl~Ffe 
Each stretch is approximately 12 miles in length. The gross acciderit rate for 
+ the first three months of 1967 is approximately 30- 3 per stretch per month •. 
·However previous experience with this type of experiment indic8tes thet the 
reported incidence of accidents involving only df3mage anc!/or slight injury may· 
'·/ 
not be reliable, And that it is preferable to work pnly with the figures for 
accidents which are fatal or cause serious injury. There are about .3 of· 
these per stretch per month at pre~ent. 
\Traffic flow measurements carri8d out by the County Surveyor's office on 
\ 
each stretch ·for .l\ugust 1966 indicate that the accident rate/vehici.e milEJ is 
about one accident/2 x 105 vehicle miles on the A1 and about three times this 
figure on the A19. Major improvements in hand on the A19 are expected to 
greatly reduce this latter figure. During 1907-68 hourly flow J.evels at two 
points on each cf the a1 and a2 stretches (mian over one week in general) 
will be available. 
Present levels of patrolling are minimal, the responsibility being largely 
a divisional one so that cars are very frequently divertGd from patrolling·to 
other functions. 
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2. Preliminary Studies 
(a)· Using police pun~hed card records for 1963-1966 of serious· and fatal 
accidents on the A1, A19 (about 600) an Gn~lyzis of diurnal and 
seasonal variations, and of the corresponding changet; in traffic Flow, 
will be carried out to ·indicate the pressnt p~ttern and assist in 
scheduling additional p~trol activ!ty to give maximum effectiveness. 
(. \ 0) The first'important step is to establish pr8sent patrol levels and 
tactics. To do this. it ia propnssd that on selected days during the 
twc months August - September 1957 the crews cf all ~alice vehicles 
using th8 A1 or A15 ~ill be asksd t8 reccird ths t1mes at which they 
were on any of the fuu~ experimental stretches. Further care Epecifi~ 
cally 2ssignEd to patrol would ba asked to record in eddition 
1 • the number of men in the crew, 
2. weather. and road conditions, 
3. th·?. t{me:: and loc::Jtian of any accident <::ttGncled, 
4. the number of warnings of possible process i$EUE~, other than 
. accidents, 
i r:: 
.... the number of ver~al caution~ givent 
6. the r:umber of defective vehicJ.os checkr:Jd, 
7. the number of CHO checks, 
,.... 
•:,) . asslstnnce to motorists, 
S. \ Gecnrts provided. 
! 
Infqrmation under th8 headir.os 4 
- . 
- 9 ebovt will be returned on the 
i 
ncrn\a:!. incident f·:J!'I:J, but fi.llE•d in daily in~;:i:.eac! of month.1.y. The 
tirne;s of entry and cc>:it to the experir:mnt<::l stretches of roed, and 
details 1 - 3 above, will be·entnred on a record pad designed to 
sim~lify recording and to act as a punch card transfer. 
This informntian will be anclysed to givG present levels of 
overall ptilice activity and of s~scific patrol activity on the experi-
mental stretches. 
- II -
3. fjrst Gxperiment October ~ December 1967 
(a) Two additional patrol cars (subject to availability) will be assigned 
to each of stretches a1 b1 for tho shift 4 p.m. - midnight~ this , ' 
period appears te include the peak incidence of accidents. 
(b) No changes in tactics or recording will be introduced. 
(c) Retarding as in the preliminary study will be carried out on random 
days on all four stretches to monitor other police activity. 
With the information an these two levels of patrol activity, and on 
traffic·flaw, the accident rate on the stretches, a1 , b1., (and also on 
other roads near these) will be compared with t~at an the cantrol stretches 
for the periods covered by 2 and 3. 
4. Testinq of mod91. inf~uence of chance of tactics 
A. During January - march 1968 two experiments will be carried aut -
(a) an stretch .:11 patrolling wi.ll be carried out I!Ji thout change of 
tactics, at an altered· level suggested by the previous results (i.e. 
at either one or three additional cars depending on whether the effects 
in the first experiment were large or small). 
(b) on stretch b1 where the level of patrolling should nat be altered 
a· tactics experiment is suggested, !).Qi involving either highly decorated 
cars or widespread publicity. It might however involve,(~ubject to 
further discussion) 
\ 
(~) increased verbal cautions 
(ii) two cars connectec by radio and IJ.Iorking together 
I (ii~) restriction of each car to a six-mile stretch to avoid over-
lapping 
(iv) replacement of cars by motorcyclists working in pairs 
B. During April- June 1968 Further tactical modifications·will be 
inve:Jst 1.gated. 
A natrol level will be adtipted as in the first experiment, or as 
sugg8sted by the results .i.n order to have a porce1;Ub.le effect. The 
·modifications ~hlch could thsn be introduced would include 
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(i) ·highly decorated police cars (white stripe on ~lack or some-
easily recognisa~le colour scheme) 
(ii) widespread local publici~y in press and T.V •. 
(iii) labelling of some ro2ds· 'Police Patrol Experiment in progress' 
Recording rd. :.1 cor~tir.ue as in the .first eXj:ler:i_fi!8rrt. for: the ·IL•!1ole of this 
These proposa~s requirB 4 or 6 additicnal police c8rs for one shift 
pe:.r day during ttle !:1Eriod SEptember 1967 to June 1~?6G, preferably each 
with a crew.of two. The patrol levGl .in th~ ex~erim~nt will vary fiom 
the present figurP. 1 (estimatGd as -~ c::!r/stretch) to a maxirnur.1 of' 3 cars/ 
stratch, i.e. a f'ector of nine. 
5. i~ne.~.ysis of Results 
The preliminary model tLJi.ll .be rr3assessed and rr.cdifiE;Jd to incorporate 
the effect of·tactical changes. The group will attompt to deduce optimal 
patrol·levels and tactics and suggest further reseatc~. 
0. 1!i. Greig 
17th July, 1967. 
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- ·-·:.~-.11. APPENDIX 3 
Proposed investigation of tho effects of c1ifferenl; mel;hocls of' USE! or:..J:E.:li££ 
f!iotor i-'atrnls on driver behaviour 
Durham Universi tyJDur.h:=lln ConstabuJ..::!ry 
February 1969 
1, Design of Exoeriment 
It is proposed that a special motor Patrol unit is rormed on a short 
term basis for this project. This unit will be used to patrol selected routes 
in the Sunderland area 
(a) uniformly 
(b) in a pulsed manner 
and measurements made of certain aspects of drive~ bel1aviour during both types 
. . 
of patrolling. 
2. Selected Routes 
The total rout"e mileage to be studied is apjJ:r:oximately 4C mi.lGs, 
comprising ~f four sfretches of approximately 12 miles each: 
Route 1 
Commencement of the A183 road, S6uth Shields to its junction with the A182 
at Shiney Row. 
Route 2 
A18t~ .from the roadworks south of t:ihitl3 r:lare Pool to t::oe· A19 7 i\19 from end of I 
I 
i 
Dual Carriageway, South Shields to Ryhop13 Green. 
Floute 3 
81289 Washington Town Centre to·Wheatsheaf Roundabout, Sunderland. 
A690 Centre of Houghton-le-Spring to Park Lane Island. 
1119, Hyhope·· Green to junction Gr A1?9. The treffi.c dr:J~wity on thesr~ routes is 
very nearly in the ratio 1:1:1:~. 
- I -
For that rGason route 4 will be treated as a double routs, by introducing 
''route 5", a dummy route e~uivalent to rcute 4, and thus giving an effective 
route mi!eage of 60 milei. 
3. Fir~:t P~riod, Uniform Patro U:i.r:s. 
for :0 nine WGEk period, from '17 !.iarch, i:he force Wi-~.1. be used to patrol 
the five routes as uniformly as possible from s.:a a.~i. to 5.30 p.m. 
Two shifts will be used: 
Shift A: G.DO a.m. - 4.CO p.m. 
Effective patral 8.30 a.m. - 3.30 p.m •• l~nch 12 noon- 1.00 p.m. · 
Shift 6: 18.00 a.m. - 6.00 p.m. 
Effective patrol 18.31 a.m. - 5.3Q ;J.rn., lur;ch 1.00 p.m. - 2.00 p.m. 
Double strength will be available 10.30 a.m. 12 noon and 2.00 p.m. - 3.30 p~m. 
4. Force ~eouired 
ffien: 12 f.C'' and supervisor (Sergeant or Inspector) giving 6 men p2r 
shift, allowing for sic~nesi and admini~trative end clerical duties should 
give four drivers per shift. 
V h · , I , e 1c ... es. 6 ~otor cars and 2 motor cycles (giving ~ moto~ cars and 1 motor 
cycle per shift). 
~: Sunderland, illobile Police Stnticm 
5. Patrol of Routes .. hY Ut.her Pc.1.lic.:.e Patrol Units 
These ro~tes should be patrolled by normal Divisional patrols during the 
I· 
period 5.30 p.m. - 8.30 a.m. No Police vehicles other than the University 
! 
Patrol Group ~hould patrol the routes except to respond to an emergency. 
6. Effective\Patrol Intensi~y, FitstPeriod 
At four vehicles per shift, six hou~s patrol per vehic~e per shift gives . 
48 ~atrol hours a day, giving approximately 9.6 patrol hours per route per 
day, or very closely one vehicle in each of the five stretches at any time. 
(Distribution as Table 1). Officers will be allowed one hour away from their 
route for lunch, and if possible ~ersonnel should receive an allowance for 
meals out. 
7. Second Per.io_d: Py.lse Patr.o1J.i.nq (nine trJeeks) 
The same force, at the snme intensity, would be used to give very in-
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tensive coverage of one of the five routes, selected on a rendom.basis, in 
thres day burats (see Table 2). Three out of four vehicles per ~hift would 
be used on this basis, the remaining strength oiving low level uniform back-
ground cover. This allows for 36 patrol hours per nihe-hour day on the selected 
12 mile route, or four veh~cles on the route at any time. The pulse selection 
(Table_2) has been carried out using a table of random numbers. 
B •. Instructions to Crews, re R.T.A. 
Each man will submit a daily report on distribution of ti~e between various 
duties, t.Jnd a special incident forrn For each incident dealt llti th. 
Crews will be instructed to use cautions and reports for process for nll 
ca:.es of excessive speed, reckless, careless or denge:rou:::~ dri.ving, offences 
with respect tc pEdestri.~n croseinos, etc. 
9. i'!::-a(·:un:ments of Dri.ver EJ~havi_rl..l:!£ 
ThD following parameters will be measured. 
1. Route 3, AG90 
Mean And variance of speod distribution in a derestricted zone (Heevy, 
.I 
light commerciel and private motor ca~s separrntely). 
2. Route 1, A1G3 
The same, in a 30 m.p.h. restrict8d zone. 
3. "auto~ L~lr:::.. A1r> t • .. •• "~ I ,,.. 1----'.:1 
Psrcentege of drivers overtaking in a narrow undulating stretch of road. 
Lt.. P.ou te 2. A 19 
Percentage of drivers giving precedence to pedestri2ns at 8 
designated crossing. 
Measurements will bs made on eight ccc8sions par week, each measurement 
comprising a 1~ hour· sample, so that each pm'ai:H~ter t:Ji lJ. be measured twice 
·per week. Sites have been chosen so that in as far as possible tl1osc carrying 
out the measurements will not bo very noticeable. 
The parameters will be a~alysEd in tDrms of 
. ~ 
(a) Uniform patrolling 
(b) Pulsed patrolling 
anti 
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Accident statistics will be k8pt, but are not expected to provine a 
statistically significant sample. 
TABLE 1 
Uniform oatrol: a.ssiqr:ment to routes (1ueek 1) 
Time 5.30/9.30 9.3:J/10.30 1[).3G/12 12/1 
Rou"te 
1 1 1 2 1 1 1 1 0 
2 1 1 1 0 1 2 1 1 
3 1 0 •2 1 1 1 1 1 
4 0 1 1 1 D 2 1 1 . 
5 1 1 2 1 1 2 0 1 
rJo. m. 
patrol 4 4 4 " 0 4 4 8 
Week 2: permute routes 2, 3, 4, s, 1 
Week 3: II II 3, 4, 5, 1 ' 2 
Week 4: II II 4, s·, 1 ' 2, 3 
lJeek 5: II II 5, 1' 2, 
~ II ,_1' 
l!Jeek 6: II II 1. 2. 3. 4. 5 
' 
. \ 
\ 8.30 9.3C 10.30 12 1 2 
9.30 10.30 12 1 2 3.38 
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TOTAL 
(hours) 
g .. t 
. ';! 
91 
9} 
g~-
10 
48 
. i 
TABLE 2 
Pulse Pattern, Pha~e 2 
Pulse f·1o. P.oute r;o. 
1 1 2 3 4 5 
1· ON 
2 orJ 
'2 orJ .J 
4 orJ 
5 ON 
6 ON 
7 ON 
8 ON 
9 ON 
10 Dr"J 
11 or·.J 
12 ON 
13 ON 
14 Drl 
15 \· ON 
i 
' 
16 (jl\! 
17 Or.J 
18 ON 
19 CJN 
20 ON 
21 . QN 
'l 
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DURHAM UNIVERSITY BUSINESS SCHOOL 
A ·PROPOSAL FOR RESEARCH INTO GOALS AND 
CONTROL AND INFORmATION SYSTEmS IN 
POLICE TRAFFIC DIVISIONS 
29th July 1969 
0 j 
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ABSTRACT 
This proposal is for a detailed research programme into the setting 
. . 
of Goals* for a Police Traffic Division, and the establishment of 
Control and Informaticn Systems* necessary to achieve these goals. 
The research programme is designed to cover a period of two years, 
involving five and a half man-years of full-time research staff effort, 
together with the full-time support of a seconded senior police officer 
and the part-time advice of a· panel of five staff from the Business 
School. The proposal covers two stages of investigation. 
Stage I will cover a period of six months and involve a national 
sample to establish the goals. Stage II will investigate control and 
information .systems in detail in three selected police traffic divisions 
over a period of eighteen months. A possibl~ third stag·e involving 
the implementation of suggested improvements would be the subject of 
further negotiation with.the Home Office, when the extent of the work 
is more apparent. 
*See Glossary on Page XIX 
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2~ INTRODUCTION 
This proposal outlines the previous work done fqr the Home Office· 
by the Durham Team. It shows how the proposed project developed out 
of the previous work. It argues that it woula be wasteful to continue 
with research of the type previously conducted, before police goals 
have been clearly established, individual objectives set, and the 
control and information system examined in detail. Relationships such 
as those investigated in the first two years of work in Durham are 
usually distorted by the influence of other factors which are difficult 
to exclude. A common way of excluding such a factor is to run an 
experiment in which the factor is kept constant throughout. This 
leaves results which are strictly only applicable when the factor has 
this fixed value. A clear picture of the relationships is therefore 
difficult and expensive to obtain. Before such an investigation is 
undertaken the relationship·should, therefore, be central .to the 
~unction of a traffic division. 
The proposal also shows how the Business School is well qualified 
to carry out the research programme, which is described in detail and 
consists of two stages. In the first stage two full-time rese9rch 
scientists and one police officer on secondment will examine the goals 
! 
I 
of pol~ce traffic divisions in a nation-~ide investigation. In the 
second ~tage, a further scientist will join the team, which will 
I 
investigate control and information systems* in three selected 
traffic divisions. 
Possible further developments of this line of research are also 
outlined. 
*See glossary on Page XIX 
IV 
3.1 Past Research 
.1 A joint Durham Constabulary/Durham University Mathematics 
Department/Durham University Business School team has been working 
on the effects of Police Traffic Patrols on traffic behaviour and 
accidents, for the past two years • 
• 2 The first project this team undertook was to lbok at the effect 
an increased patrol level had on accidents. The effects of a change 
in tactics on accidents was also investigated. Neither change 
showed any significant effect. 1 In retrospect, perhaps this is not· I 
surpr~sing in view of the fairly considerable decrease which would 
have been re~uired for a significant result to have been established • 
• 3 As a spin-off from this experiment certain simple changes were 
made in information handling procedures, which were shown2 to have 
led to considerable savings in Durham County alone • 
• 4 The second project examined changes in police patrolling in 
respect of their effect on various aspects of driver behaviour. 
3 Pilot experiments for this project showed that the presence of a 
police car in the immediate vicinity had a small but significant 
effect on drivers' speed in a built-up area and on their willingness 
to giye prece.dence to pedestrians waiting at a. pedestrian crossing • 
. s The second project is now almos~ at an end, but it has already 
becom~ apparent that._the changes made in patrolling have no 
appreciable effect on any of four measured aspects of driver behaviour. 
1. The joint University of Durham/Durham Constabulary Research 
Project on Trunk Road Patrolling 1967-68, Second Report, Part 1. 
2. Part II of the above report. 
3. Part III of the above report. 
v 
These aspects of driver behaviour were : 
speed in a derestricted zone, 
speed in a 30 m.p.h. limit zone, 
action at a pedestrian crossing, and 
overtaking behaviour. 
The changes in pstrolling were from a uniform level to the same overall 
effort, but distributed -mostly in pulses, or bursts of three-day 
duration. The small local effect of a patrol unit noted in .4 seems 
to be lost when observing a traffic stream under any practical level 
of patrol supervision. 
3.2 The Need for a Change in the Theme of the Research 
The results of both previous experiments, especially the 1968-69 
experiment, have profound implications on the use of patrol cars. They 
call into question accepted objectives for patrol car allocation. This, 
together with large savings obtained by simple changes in information 
handling procedures, leads not unnaturally to the investigation we 
now recommend. 
Further work could entail a waste of research effort if it is not 
contributing directly to the central function or goals of police traffic 
divisions. Such investigations make most sense when conducted into 
probiems that are central to the effectiveness of traffic divisions. 
This would include an examination of the sources and types of informa-
tion used for control purposes. 
It· would therefore be most sensible to precede any resumption of 
experiments such as those of our first two years of operation by the 
investigation proposed. It is also clear that without a knowledge of 
the -cause-effect relationship between police and their environment, 
cost benefit analysis in the. field of traffic supervision is not a 
viable proposition. The proposed investigation will not only give a 
VI 
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.·.· 
return in providing a framework for research, it.~ill also indicate how 
the organisation and information handling can be revised for greater 
operational effectiveness. 
3.3 The Research Proposal 
a 
The first stage of the proposed investigation-would consist of a 
nationwide survey of the goals of poli~e traffic divisions. These would 
be established firstly by using the results of. a questionnaire, and 
secondly by a series of structured interviews. The questionnaire will 
go to all senior police officers in traffic divisions throughout the 
country. for the follow-up interviews a sample will be selected from 
those who have completed the questionnaire. This first stage will 
last for six months. 
In the second stage of the proposal the control and information 
systems of three selected police traffic divisions will be examined in 
detail. This will entail"carefully structured interviews with officers, 
at all levels of each traffic division, to establish the following: 
1. His objectives* 
2. How. he is assessed on those objectives 
3. What information he requires 
4. What information he received 
5. The sources of his information 
6. What information he provides for others 
7. Hi~ subordinates' objectives 
B. What he thinks his objectives should be 
9. How he thinks he should be assessed 
10. What he thinks his subordinates' objectives should be 
The results of the interviews will be examined to determine the 
followii".g : 
., 
1. Is the police officer-contributing effectively to the 
attainment of the traffic division's goals? 
*See Glossary 
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2.· Does the method of assessing him reflect the degree 
to which he has achieved his objectives? 
3~ Is the information a man receives the information 
necessary for him to make his decisions? 
4. Is the information handled by or for the traffic division 
tran·smi tted in the most efficient .way and presented in 
the most useful form? 
The detailed programmes for each stage of the proposed project 
are set out below in section 4. 
3.4 Expected Benefits 
The proposed research programme should benefit the police force 
in three ways • 
• 1 Objectives and control and information systems should be improved 
so that all decisions made· are in line with the objectives of the 
traffic division, using the information appropriate to the decision. 
Improvements-in the method of handling the information should also · 
be made • 
• 2 The proposed project will pave the way for complete revision of 
I 
I 
the control systems of traffic divisions, and the introduction of 
Management by Objectives* • 
• 3 The aims of a police traffic division are currently being 
expressed in such general terms that it is difficult to ensure· that 
.research being carried out is contributing to operational effectiveness. 
I 
following the project it will be possible for further research 
progra~mes .to be more closely alligned to this requirement. 
I 
i 
3.5 Why the Business School is particularly well eguipped to carry out 
the proposed research 
.1 The research proposed in this paper concerns objectives, control 
and information systems, precisely those areas of management studie~ 
which are the. declared special fields of interest and expertise of 
the Business School. 
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.2 The Tesearch proposal involves an interdisciplinary team, and 
it is one of the Business School's declared aims to concentrate on 
work of this" type • 
• 3 The Business School has a wealth of the sort of experience 
which this project would require, as is evident from Section 8 below. 
3.6 The Structure of the Prooosed Research Team 
.1 It is proposed that the research team should be organised with 
four full time members, and with a panel of five. expert advisers, who 
would act as consultants to the project as and when occasion demanded • 
• 2 The expert advisers would be Messrs. Baker, Constable, Machin, 
Reynolds and Jenkins (see section 8 below) • 
• 3 The full time staff should include one full-time police officer, 
on secondment~ one behavioural scientist, a specialist in control and 
information systems, and the full~time scientist from the previous 
police project, Mr. Biss (see section 8 below). 
' .~ One of the three full-time scientists should be appointed in charge 
of the day to day running of the project and the co-ordination of the 
work of the whole team • 
• 5 He ~ould respond to Mr. Machin as the permanent member of the· 
School ~ltimately responsible for the project. 
I 
. I 
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4. THE DETAILED RESEARCH PROGRAMME 
4.1 Stage I 
The programme for this stage is summarised in the Critical Path 
(C.P.A.) Diagram on the next page. If all three members of the team 
x. 
1-4 
C.P.A. Diagram For Staqe I · 
START 
/.a-- ..... 
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- ->-16 -
..... o 2 ~ o 3., o ~ - :o---?"o, 
\ 
-...( 
13 .,.-o 14 7'-:0 15 '0 FINISH 
7 0 8 l»-!J· > 9 '. 
- -.... 0 ) ~--
--7-
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Activity Time elapsed 
in weeks 
1. Design questionnaire 
2. Run pilot study with questionnaire 
3. Modify questionnaire 
4. Print and circulate questionnaire 
5. ~wait return of sufficient completed 
questionnaires for analysis to start 
6. Select samples for follow-up 
7. Design interview ~chedule for follow-
up 
B. Test schedule 
9. Modify schedule 
~ 
":' 
2 
3 
4 
man 
Weeks 
4 
4 
4 
1 
3 
3 
3 
Activity Time elapsed Man 
in weeks Weeks 
10. Analyse questionnaires 
11. Arrange and conduct interviews 
12. Analyse interviews 
13. Write and print report on 
first stage 
14. Organise seminar 
15. Conduct seminar 
16. Obtain backing of each Chief 
Constable for the circulation 
and completion of questionnaires 
17. Obtain backing of each Chief 
Constable for the programme of 
interviews within his Force 
4 
4 
4 
6 
15 
6 
9 
"1 
1 
X 
are available from the start of the project, then it will be seeri. 
from t~e diagram on the previous page that the path 1, 2, 3, 4, 5 
is ctitital and will take nine weeks, activities 10, 11 and 12 can be · 
completed in a •. f~rther nine we~ks. With three weeks for writing up, the 
total length of the project would be 21 weeks~ This would only be 
possible if the new member of staff is able to take a full part of the 
work from the outset. If this is not so, ·as is most likely with a 
new member of staff unfamiliar with police practice, then he would 
reasonably spend the early part of the experiment familiarising him-
self with police practice. If activities 1, 2 and 3 were performed by 
just two members of the team this would increase the length of time for 
the project to 23 weeks. · 
The proposed length of the phase of six months thus provides a 
float of three weeks for unexpected delays. One of these weeks would 
be accounted for by the effect of Christmas. Th~ completion of the 
project wit~in six months is dependant on the early recruitment of a 
third member of the project team. Delay in filling this post would 
affect the completion date as indicated by the C.P.A. diagram. 
The post should have been filled by the start of activity II as 
the police member of the team should not be expected to conduct the 
interviews. 
The questionnaires should.be sent out to all police officers above 
the rank ·of Inspector, employed in a traffic divi~ion, or having 
responsibility for a traffic division, in any police force which 
received a Home Office grant. 
The purpose of the questionnaire is to establish precisely what 
each officer regards as the goals of traffic policing. The way in 
which the officer relates his concepts of the function of a traffic 
division to the decisions he.has to take will also be studied. 
XI 
This theme will be· clarified further in the programme of sample 
interviews which will be based on the answers to the questionnaires. 
In the course of Stage I the objectives of senior police officers 
will bB established for police forces throughout the country. These 
objectives will be used to work back towards the goals of a traffic 
division. 
4.2 Stage II 
The second sta~s of the experiment will confine its attention 
to three selected traffic divisions. These should provide scope for 
contrasts in control and information systems, and help the team to 
consider all reasonable possibilities. Limiting the number to three 
does, however, allow an examination of each system· to be made in.depth. 
In e~ch traffic di~ision the investigation will start with the Chief 
Constable and work down through the ranks. All officers of the rank 
of Inspector and above in each traffic division, including the specialist i . 
services sections, will be interviewed, together with samples of 
sergeants and P.C. 1 s. The interviews will ·be structured to establish: 
1. The man's objectives. 
be vague aspirations, 
subsequently possible 
.achieved or not. 
i 
These objectives should not merely 
but should be such that it is 
to see whether they have been 
2. ~ow he thinks ·he is assessed on his objectives. This 
will affect the man 1a motivation and may alter his real 
~ersonal objectives. A distorted assessment of performance 
may lead to distorted objectives and decision-making 
disfunctional with the goals of the traffic division. 
3. The information he requires. This will also include-
the reasons why the information is required. The answers 
to this should relate to the decisions which the man has 
to make, and his objectives when making these decisions. 
4. The information he receives. This will be the principal 
~ethod of detecting a flow of information within the 
traffic division. These information flows will subsequently 
be traced through the.division, and coded. 
5. The sources of the information. Any possible alternative 
sources of information will also b~ sought here. These 
will aid the development of the model of the information system. 
. i 
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6. The information provided to others. This too will help 
to trace the information flow within the traffic division, 
and may reveal instances where information is collected 
unnecessarily, inefficiently, or in too much detail, or 
where another officer might provide the same information 
more efficiently. 
7. His subordinates' objectives. Like his own objectives, 
thes~ should .not be vague generalisation~. Comparison of 
these with the objectives his subordinates give will 
reveal any weaknesses in communication of objectives. 
B. What he thinks his objectives should be. This will help 
us to find and recommend improved objectives. 
9. How he thinks he shouid be assessed. Improved methods of 
assessment would encourage improved operational performance • 
. 10. What he thinks his subordinates' objectives should be. 
Any differences between 1 and 8 above will also be reflected in 
differences between 7 and 10. 
The research programme for this stage is essentially very 
straightforward, after the preliminary work. The third full-time 
scientist in the team should be recruited one month before. the end 
of the first stage of the project. In this month he could 
familiarise himself with police practice. 
A C.P.A. diagram of the preliminary work to this stage of the 
project is included on page XV. Activities 1 to 9 should have 
been completed before the end of Stage I and the rest of the 
preliminary work should take a matter of days. The rest of Stage II 
consists of the chain of activities of arranging interviews, preparing 
for them, conducting them and analysing them for all senior officers 
working downward in rank, and for the selected sample of lower 
ranks. At the same time the information flows will be traced and coded. 
Each type of information will be examined to ensure that it 
satisfies the requirements of its users in the most economical way 
possible. Methods of transmission, duplication, processing and 
presentation of information will be examined critically to ensure 
that ·they are as efficient as possible, consistent with the 
requirements of users. 
~ 
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The ctitic~l path in the preliminary work is the path 6,7,9,10, 
11,12. This indicates ·that preparation for the second stage should 
start at least seven weeks before the end of the first stage. 
4.3 The use of the results 
1. It is expected that the Home Office, together with ACPO, ~ill, 
on the basis of the results obtained from Stage I, and the outcome 
of the seminar, make recommendations or directives for all Chief 
Constables concerning the goals of traffic policing • 
• 2 It is anticipated that as a result of the seminar Chief Constables 
will re-define the goals of their own forces • 
• 3 It is also expected that the District Hffiis and the Hffii Traffic 
will examine the findings which they will use in their own tasks • 
• 4 [f all th~se expectations have been fulfilled by the end of 
Stage II, a thorough review and redesign of management control systems 
in one or several forces may be undertaken, so that the benefits of 
this approach may be demonstrated, to the eventual benefit of all 
forces. This work would form a natural extension project after the 
two-year proposal described here. 
I 
I 
\ 
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C.P.A. Diagram for Preliminary ~ark for Stage 2 
9 10 
/ 
1. Design pilot interview schedules 
2. Obtain a Chief Constable's backing to test the pilot 
schedules 
3. Test the pilot schedules 
4. Find the detailed organisational structure of the 
traffic divisions 
5. Select sample of other ranks 
6. Obtain Chief Constable's co-operation in each of 
END OF 
PRELIMINARY 
WORK 
Elapsed 
Weeks 
2 
1 
1 
2 
1 
three forces 3. 
7. Secure nomination of official contact in each force 3 
1 
B) Plari briefing on nat~re and purpose of the investigation 2 
) and ~esign and print documents. setting this out for 
9) officers unable to attend the briefing 1 
I 
10. Bri~f senior officers 0 
11. Brief other ranks 0 
12. Send out written description of the nature and purpose 
of the investigation to officers unable to attend the 
briefing, · 0 
XVI 
5. A POSSIBLE THIRD STAGE 
5.1 The project as outlined in 3 and 4 above will help the Police ahd the 
Home Office to move towards agreed goals, and will help them to 
highlight weaknesses in current methods of operation. In many cases 
immediate improvements will be indicated from the project, but further 
major improvements should be possible, which would require a further 
project to red~sign systems in previously highlighted areas of 
weakness. 
5.2 It is impossible to predict the exact nature of these new systems, 
and this would ba the subject of further negotiations between the 
Home Office and the Business School in just under two years from now. 
The control system which would be most suitable is likely to · 
be some variant of Management by Objectives. 
5.3 A complete understanding of existing systems should prove indis-
pensable in this redesigning, and the benefits which such an 
extension project should provide should be regarded as part of 
the pay-off of the proposed project. 
6. COST. 
The proposed project will ·last for 24 months. In the first year 
it will employ two scientists for the full year and one for 7 months 
of that year. In the second year it will employ three full-time 
members of staff. A fund is proposed from which members of the 
advisory panel or other suitable specialists may be paid for detailed 
involvement in the running of the project. They will not ba paid for 
the advic~ they give as part of the advisory panel, ·and will not 
receive payment without the approval of the Head of the Department 
. I 
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·who will not h~mself charge for consultancy. The tre.velling expenses 
for the first year are n~cessarily high, because of the extensive 
interviewing schedule for Stage I~ 
The budget"for the first twelve months is: 
Salaries 
Secretarial services 
Consultancy fund 
Travelling 
Printing, Information, 
Processing, etc. 
University overheads 
f. 
6,000. 
800 
400 
BOO 
500 
850 
£9,350 
The budget for ths second twelve months is: 
Salaries 
Secretarial 
Consultancy fund 
Travelling 
Printing, information 
processing, etc. 
University overheads 
7. CONCLUSION 
f. 
6,900 
BOO 
400 
500 
500 
900 
£10,000 
This proposal describes a two-year programme of research. It 
shows how this research is related both to the needs of the police 
service, and to the expertise and experience of the Business School. 
Indications are also made of further research which should be of 
benefit when ·the proposed pro_gramma has been completed. 
Two years is the minimum duration of a project for which the 
Busi~~~s S~hool is prepared to recruit new staff. 
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a. DETAILS OF RELEVANT EXPERIENCE OF BUSINESS SCHOOL STAFF AVAILABLE 
TO ADVISE THE PROJECT TEAM 
H.C.Baker, B.Sc., M.A., M.B.I.M. Director of DUBS. 
Has spent a number of years stud~ing the human factors 
involved in problems of techni~al communication, 
decision making and operations control. He has under-
taken a number of attitude surveys within companies. 
Consultancy projects include the development of manage-
ment teams, organisational problems and the introduction 
of managem€nt by objectives.into a wide range of organisations. 
C.J. Constable, M.A., B.Sc., A.R.S.m., A.M.B.I.M. Assistant 
Director of DUBS. 
Had considerable industrial and consultancy experience 
before joining the Business School. He spent the academic 
years 1.965 and 1967 at the Harvard 'lniversity Graduate 
School of Business Administration. Work for a D.B.A •. 
thesis on Co~puter Process Control has resulted in his 
obtaining can·siderable understanding of Information 
Systems, a subject he teaches within the Business School. 
J.L.J. Machin, M.A., A.A.C.C.A., A.M.B.I.M. 
Joined DUBS from industry, where in his last post as . 
Assistant to a main Board Director of an International 
organ~sation he had been involved in seeing that the 
fundamental changes recommended by outside consultants 
in the group's management control systems were satis-
factorily implemented in a number of divisions and 
subsidiaries. Since joining DUBS, Mr. Machin has 
developed courses in Management Control Systems using 
experience gained at Harvard Business School in 1966767, 
and experience arising from close contact with organisations 
striving to introduce Management by Objectives as widely 
different as a diesel engine firm and a group of hospitals. 
P.M. Jenkins, B.Sc. 
Has worked in ope~ational research and management science 
since 1963. He spent three years in the Defence Operational· 
Analysis Establishment, where work included information 
!systems research for operational defence units. This waa 
followed by two years in the USA building i linear 
programming system for strategiG d~ployment problems in 
~he U.S. Department of Defence. He joined the Business 
School in December 1968. 
i 
. 
P.m. Reynolds, M.B., Ch.B. lecturer in Behavioural Sciences 
After medical and behavioural science experience in 
industry, Mr. Reynolds joined the Business School in 
1967. His main research interest is in Management Contra~ 
and organisational change. He has just returned from the 
Alfred P. Sloan School of Management at Massachusetts · 
Institute of Te~hnology. 
T.H. Biss, B.Sc. 
Graduated in mathematics at Nottfngham University in 1964, · 
in a course which included elementary training in Statistics, 
Operational Research and Computing. He spent three years 
with ICI engaged in Operational Research. Work there 
. : 
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inc~uded a detailed investigation of their systems for 
handling returned bobbins, and the processing and inter-
pretation of information from bobbin returns. Since 
joining the Business School two years ago he has been 
~mployed exclusively on research into police problems. 
His special contributioQ·to the project will be in ~e 
. interpretation of stochastic information. 
9. GLOSSARY 
9.1 Goals 
9.2 Objectives 
9.3 management Control 
Systems 
9.4 management by 
Objectives 
9.5 Problems 
9.6 Tasks 
Long range aims (but more than 
generalisations) 
Operational aod potentially attainable targets 
in each of the key areas of an individual's 
responsibility. 
.1 Overall 
The method by which effort is directed, informed 
and rewarded to ensure the goals of the 
organisa~ion are achieved • 
• 2 Control systems. 
A good control system presents information to 
any individual within the organisation in such a 
way that when· that individual takes the decision 
that seems right for him, it is right for the 
organisation as a whole • 
• 3 Information systems 
Thus the information required by the control 
system must be obtained and passed in the 
cheapest, most effective way possible. 
This is a formalised system of management which 
has become increasingly popular in industry in 
recent years, and more recently has been· 
introduced into service organisations. 
It requires a formal statement of each 
individual's job definition with his objectives, 
problems and tasks. 
The internal and external factors potentially 
hindering the attainment of objectives. 
The work plans agreed with supervisors as a 
means of overcoming the problems and 
~chi~ving the objectives, consistent with the 
goals of the organisation. 
~­-~ 
13. FIGURES 
figs. 1 to 19 relate to Project 1 
Figs. 2~ to 53 relate to Project 2 
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DOCUf:lEnS 
DOCUMENT 1:- A motor Patrol Form (Project 1) 
'I 
DOCUMENT 1 .Any enquiries to be made 
to Chief Inspector T~lor. 
Durham 5261 ~ 
Route A 
" B 
II c 
DURHAM CONSTABULARY 
MOTOR PATROL EXPERDiEl'iT-
TRUNK ROAD Al (Ayciiffe Interchange to Co"Ck of- the North). 
(Cock of the North· to Gateshaed Boundary)~ 
(Tees Bridge, Ya.rm to Junction of Al79). 
II 
" 
Al 
" 
n Al9 
" D n II Al9 (Junction of Al79 to Monkw~armouth_Bridge, sunderland). 
1. General Information 
DATE •••••••••••••••• CALL SIGN 
(7-11) 
. . . . . . . . . . . . . DIVISION (12-13) 
••••••• 0 ••••••• 
(1-6) 
NO. m CR.EW' ••••••••••••••••• 
(1.4) 
Average weather 
during patrol 
(Please tick) 
(15) 
Average road con-
ditions during 
patrol 
(Please tick) 
(16) 
(1) 
B 
~ 
(2) 
B 
~ 
(3) :(4) 
·-;;-r 
~istl tj 
Q G:l·- Snow! -~1 :J Ice CJ i I ---1 L:J 
2. Information relating to accidents on above routes-
No. qf ~cc..:i.den·;;s reported (17) ••..•.•••....•• 
(Use 24 hour clock) 
I 
TIME ROUTE LOCATION.OF ACCIDENT 
.. 
.. 
18/21 22 
I 24/27 I 2a 
I ' 3,0/33l 34 
I 
TICK IF 
INJURY 
OR FATAL 
23 
29 
35 
; 
I 
I 
! 
i 
' 
I 
I 
r 
I 
I 
I 
-.... •: 'l• 4 r, 
• .. ·· 
. •' ... 2 · ..... .,.. ...... ·· 
3. Activities on Route 
-
·n 
No. of traf'f'ic offences 36 II No. of defective 39 
reported vehicles cheeked 
No. of pe~s.ons repo;rted 37 Assistance to motorists 40 
No. of verbal cautions I I 38 c .. R. o. checks I. 41 (tr~fic offences only) I I 
Total length of time spent on escort duties ( 42) •• o o o •• · ••• o. o •••••• 
I 
Car times on above routes Motor C~cle times on above routes 
I (Punch 1) (43) (Punch 2) (43) 
. 
I 
(Please use 24 hour clock) I 
-
I 
Route Time when car Time when car Route Time when cycle Time when cyclE A,B, C 
entered route l left route I A,B,C entered route left route or D I or D 
44- 45-4.8 49-52 I 44-i 45...:48 I L-5)~521 
53 ,54-57_ 58-61 I 53 54-57 58-61 
. I 
! . I 
62 163-66 1 67-70 62 63-66 I 61-70 ' 
' I I 
' 71 72-75 76-79 71 72•75 76-79 
- . 
44 lt-5-48 4-9~52 44- 45~ 49-52 
. :5.3 54.-57 58-91 :53 '54-57 58 ... 61 ""--
' 
" 
I 
.62 63-.66 '97-70 92 63-.66 67-•70 .·. . . 
' I 
-
I I 
. 
I 
I :71 ·72-77; 76-79 I 71 7'?-.,.;75 I 76·~·7.9 I : I 
' I ! i 4li 4~-4B . 49-52 I 41+ 45~ 4:9---:52 
:s~ §4-.:.537 ,~· 58-bl '5.~ 54-57 1 58-6;1. •' 
I .. ~ 
•· 
DCCUMENT 2:- An Amended moior Patrol Farm (Project 1) 
- 2 -
.· 
3·. Activities on Routes: 
.:; 
No. of tra.f'fic offences reported . 36 No • of defective 39 vehicles cheeked 
.. 
No • of persons reported 37 Assistance to motorists 40 
. . 
No. of verbal cautions 38l ~.R·.o. Checks u. (traffic offences only) 
Total length of time spent on escort ·duties (42) ..•••.• · •••••••••••••• · 
TICK ONE. SQU.ARJ; TO REPRESENT ~ HOUR 
CAR I I Punch 43 (1) DISTRIBUTION OF PATROL TIME. ... 
I I Patrol MOTOR CYCLE ~ch 43 (2) . 
Please use 24- hour clock At scene of acciden 
Route At scene of crime 
A,B, C· Time entered Time lef't Route Route or D Complaints 
.. ... 
44 45-48· 49-52 Escort 
Rad~ 
53 54-57 58-6i Static Checl,t 
62 63-66. 67-70 '999' calls attende ... 
.. 
Clerical 
-71 72-75 76-79 Dictating 
.. 
44 45-48 49-52 Typing 
. -
.•.. 
Court 
5~ 54-57 58-61 . . Taking Statements ' 
.. 
62 63-66 . 6?-70 Enquiries· 
Interviews 
7i 72-75 76-79 Duty in connection 
' .·-· .. w:i.th car . . . 
44 4.5-48 49-52 Miscellaneous 
.. 
53 Slt--57 58-61 To be completed by Officers 
who are primarily engaged 
on Motor Patrol Duties 
·• 
.. 
DOCUMENT 2 , 
Any·enq~es to be mado to 
Chief Inspectcr Taylor 
Durham 5261 
DURHAM CONSTABULARY· 
MOTOR PATROL EXPERIMENT 
Route A 
Route B. 
Route c 
Route D 
TRUNK ROAD A. 1 
TRUNK ROAD A. 1 
TRUNK ROAD A. 19 
TRUNK ROAD A. 19 
(Aycliffe Interchange to Co~k of the Nsrth) 
(Coc.~. of th~ N~rt~ t~ Ga"te.shead .~oundary) 
(Tees Bridge, !arm, to. Junction of A.l79) 
(Junction of A.l79 to Monkwearm•uth Bridge, 
Sunderland) 
: ~ 
1. General Information: 
.. 
DATE·:· •••••• o • • • • • • • • • - CALL SIGN •• : •••••••••. (1-6) (7-11) 
NO. IN CREW ••••••• ~ ••••• (14) 
.Average wea th.er .. .. .. 
dilr~g p~ trol - . 
(Please ·tick) 
(15:) 
(1) ( 2) 
Snow· 
Sleet 
DIVISION ••••.••••••••• 
(12-13) 
{3) 
Fog· 
Mist 
(4) 
.Average Road conditions 
during patrol 
(Please tick) (16) c:J c:I B BJ 
... 
2. ·-Information relating te accidents on aboV-e routes. 
' TIME 
N.o .• of accidents reported (17)............. .. . 
. (Use 24 hour clock) 
... ,. 
ROUTE LOCATION OF ACCIDENT 
18/21 22 
~/27'. 28 
.. . 3oi33. 
... ·, - ... 
TICK IF 
INJURY OR 
FATAL 
23 
29 
- 35.: 
DOCUf!:ENT 3:- A motor Patrol Form (Project 2) 
'-'1'.•.;-
; : .. ;--; ~' . ' ... ~ 
"=., ~- ..... _ ... _'!:i··:. --. 
... : . -~ 
·! 
DOCUMENT 3 
DURHAM . UNIVERSITY MOTOR PATROL EXPERIMENT 
Crew P.C. 
--------
Call Sign ---- Car/Motor Cycle 
Date ----------------- Tour of Duty ~-----------------
No. Route. No. Route 
D Accidents '·reported ·o· D- Accidents reported o· ., en route en route 
D Traffic offences 
reported en route 
D Traffic offenders 
. reported en route 
D Criminal offences 
reported en route 
offenders DCriminaJ. 
reported en route 
~Cautions reported 
en route 
Nature of 1. 
caJ.l and 
time spent 2. 
Reason for 
being off 
patrol 
and time 
(itemise). 
1. 
2o 
3. 
4. 
D-- D Traffic offences D repp~ted en route 
D D Traffic offenders D reported en ~oute 
D ._D Criminal offences D repo~e~ en route 
.o D criminal offenders D repor:ted en ·route.: 
D o·cautions reported D en route 
99-9 C al.l s Time 
-
Total 
Time Spent Off Patrol Time 
-
; 
-
: 
Time SJ2ent on Patrol Total 
.Route Time on Time .. off 
. 
-
NUJ~ber of "nlien" iCi.entifiable police vehi:::.les ·seen on routes 
-=----.-·--·-····-·-........ , _________ ,..., .... ___ ------~-----~ 
Pat1•ol Cars D Pandas D Others D 
....................................... I I I I I • I I 0 • I A ill • I • 8 I • I I ·ill I I·. D .. I • olio I I "' .. • 
0 ill ill I I I ~ I I e I ill I I I I I II 4o I I IIIIII'I'IIIIIIIOIIIIII .. IIIGII liiii101"5'CIIIIDII 
............ ~ ................................. ~ ..... · .. • ............... co of:' " 
........ ·• ............................. . ................ ~ 
. . . .. . . . . . . . • ••••••••••••• 0 • 
···························~·······~····i····· ......... . 
. . . .. . . . . . . . . . . . . . · ................... . • •••••••• i · .......... ;.. •• 
. ........................................... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. . D • ••• • e •• D • D D •• • ·D •••• D D 0 •• D D • D • D • ·;. • II .• • • • ff ol •• 
P.r .. rticularr;.l of "V<:"!:·:·b;-.1 cautions c:i.ven: 
• ·• • • • • e • D • e e • D 0 e 0 D • D • e e D e • 0 D • D D D D D ·e e " D D e D D II • 0 e 
• • • • • • • • • • e • ,. • • .. • • • • " • 
.......................................................................... 
• D • D D D D D D D D • ·D 0 • e e D D D 0 0 •• " e 0 II • D 10 D D D D D D • D D G .• 0 •• D • • 
........... 
. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
·······························•!~•····~·····~ 
.............................. ·• .· .... • ............................. -. ·• ... .. 
. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . " ........ . . ........ "' 
P. G. 
' :: ..... 
DGC~mtNf ·4~~ .. A Typical Duty Sheat - Phase t (?roject 2) 
") 
Route Coverage 
Route 1 - 10 
2 - 10 
3 - 11 
4 - 20 
-8 a.m .. - 4pom. 
10 a .. m .. - 6 p.m .. 
a a .m 0 - 4 p .. m 0 
10 a.m. - 6 p .. m. 
\7EEK 6 PHASE 1 
Officer 
. 
PoCo 1298 Harrison 
P.C. 1858 Uren 
PoCo 1003 Barrass 
PoCo 1504 Hall 
P.C .. 584 Callaghan 
--· 
PoCo 2041 Storey 
Po C. 2097 Wal·ton 
P .. C. 2192 Scorer 
P .. c. 1865 Foreman 
P.c. 2003 Sco-tt 
PoC. 1275 Soppitt 
PoCo .1114- Pringle 
. . 
Monday ~8 
' Kol4 K~4 
10am-6pm 
Ka3 K~2 
K.l5 Ko4 
K .. ll Kol 
W.R.D. 
Offiice 
K.l2 Ko) 
K.l6 K.4 
W.RoDo 
WoR .. D. 
Kol8 Ko4 
Kol7 K.l 
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DC!CUi:1Er-!T 5:- ~~ Typical Duty Sheet - Phase 2 (Proj8ct 2) 
"! 
Pulse No. 12: 
,30o6.,69 
Route J+-: 
Pulse No~ 13i 
lo2o3o7e69 
Route 2: 
Pulse No.. 14: 
4o5o6o7o69 
Route 4: 
8 am i"!" li- pm 
Baclcg:t"ound t!,trollh~ 
Route 1: 
Route 2: 
Ro•lte 3: 
Route It-: 
7 
7 
10 am - 6 .Pm 
8 am - 4 pm 
10 am - 6 pm 
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D_OCUffiENT ·6:- A wireless log Abstract F.or'm (Project 2) 
. ~ 
UNIVERSITY/POLICE MOTOR PATROL EXPERIMEN1' 24o3o69 - 26.].69 
Daily wireless log abstract for "Kelo" vehicles, including all Channels, to be 
completed each morning, for collection by Inspector Fidiam at Control Roomo 
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\:··. D:::cumcr:r 7:- A .Speed-._,.~:<;Jorimenl; :'C'lta farm (ProjGct 2) 
:· 
I· ·• : . -~· 
PUNCH ! DOCUMENT 7 NOTES . 
. ---
.1 1 1l 4 sJ & DATE. 
7 DAY. 
al· ql 10J 11 TIME. 
11 WEATHER. 
ll RD. CONDITIONS. 
14 RD. TYPE 
LOCATION .. 15 I&. 17 
1& POL. ACTIVITY 
ICJ SPEED LIMIT 
10 21 u METERED . 
1l 14 ··15 TRAFFIC · 
·;1 °,1 • ,I 5 26 11 n zq A OJ. 
CLASS < 20 20 22 24 2b 28 30 32 34 3b 38 40 42 44 4b 48 50 52 54 Sb 58 bO b2 b4 bb b8 70 72 74 7b 78 ~ 80 MISSED 
HEAVY 
GOODS 
-II 2 
-2 -l 
< 20 20 22 24 2b 28 30 32 34 3b 38 40 42 44 4b 48 so 52 54 Sb 58 bO b2 b4 bb b8 10 72 14 1b 78 ~80 MISSED 
LIGHT 
'GOODS 
-II 2 
-2 -3 
< 10 20 22 24 2b 28 30 32 34 3_b 38 40 42 44 4b 48 so '52· 54 ·Sb 58 bO b2 b4 bb ~8 10 12 14 1b 78 ~80 MISSED 
CARS 
M/C ETC. 
-II 12 I, , -2 -3 1-ro 
CCCUreE~T G:- A Pedestrian Crossing Cxperimont Data Form (Pr~Ject 2) 
·::-~~: .. :::·. 
•·· 
., 
•. 
DOClJMENT 8 
PEDESTRL\N CROSSING F.JCPERTIH:NT 
Date: Location: 
Time: From To 
----- -----
Weather: Road Condition: 
Road Type: Crossing Type: 
Wai. ting on .Roadside Waiting on Island Foo-t. on Crossing 
Stopped Did not Stopped Did not Stopped Did not 
step stop stop 
: : 
TOTAL 
% .I 
·-
Date: Location: 
Time: From 
-----
To ____ _ 
Weather: Road Condition::: 
-------
Road Type: Cross.ing Type: 
-
Waiting on Roadside Waiting on Island Foot on Crossing 
Stopp~d Did not Stopped Did not S:topped Did not 
stop stop stop 
TOTAL 
% 
oocu;,;r::n s 
Extract from the trenscription of measur8rnent 4 by Observer 1 on 
17 A~ril 1969 (The secon~ overtaking measurement for woek 4, Phase 1, Project 1) 
' 
132 UHN ?.4!:iG 
133 CUP 392G 
134 fWG451G 
135 !ii<Y329B 
ns 3G5THJ 
137 fnXG973G 
136 BPU621G 
137 GFT752G 
140 GCU366F 
141 OYU222F 
142 f:lXG286G 
143 DPY826C low loader 
~144 UP?369E 
145 TCH826F 
1{16 XUP932F 
147 ATr122oa 
14S PPTi?2D 
149 9479UP f:lini-Countryman 
150 hlUP3750 
151 26i!1m Platf.:;rm wagon 
152 OHr-.J773E Westminster 
153 OTE992G 
154 XTJ55Ei 
155 UPT961E Jeff C:ixon 1s 
156 CPT194G 
157 GDC561E 
158 BCU89C 
DL1CUf;1Em 10 
Extract from the transcription of measurement 4 by Observer 2 on 
17 April 1969 (The second overtaking measurement for weak 4, Phase 1) 
132 WfH.J545E Escort 
-~ 
EVE993F. Cortina estate 
133 CUP392G Jeff Dixon 
134 n1VE541.0 Bedford Dormobile 
135 AKV:329B f!1ini 
137 fi1XG973G 1100 
138 BPU521G Van 
AUP8u3F Panda travelling South 
141 OYU222F Cortina 
142 Renault 
140* ~CU366F Escort 
118() 
143 TPY826C low-loader 
146 XUP932F 1100 
. 144* UP?769E heavy 
147 ATN8208 Tudor Crisps 
149 947SUP Morris Travellar 
15Ci f'jUP3750 
152 OH~!773E Cambridge. · 
151-IC· 26WllJ Da~1son - heavy 
.DBR552C .!\ng.lia 
GTY99!JG !.r.'agon 
155 UPT961E J. Dixon's 
156 CPT194G II 
157 GDC561E iilarshalls 
. ; 
1!J8 8CU89C 
·X· ·These vehicles must be deleted :i.n order to restore the original order 
DOCUmE~T 11:- An Accident Report Book 
n~O~I~UHD m 
I. Name and full postal address (Mr., Mrs., Miss) ............................................................................................................................................... . 
......................................................................................................................................................................................... Estimated age ..................................... .. 
(Exact age if child) 
Whether driver, rider, pillion rider, passenger in Veh. No ......................................... Pedestrian or horse rider ............................. . 
Nature of injury (s~ate if fatal) ....................................................................................................................................................................................... .. 
Conveyed to .............................................................................................................................................................................................................................. . 
Friends to be informed ................................................................................................................................................................................................ .. 
If attending school within County 
Police Area give name and No. of school... ..................................................................................................................................................... . 
Statement .................................................................................................................................................................................................................................... .. 
........................................................................................................................................................................................................... Initials ................................ .. 
STRIKE OUT IRRELEVANT ITEMS . 
ACTIONS OF PERSONS HURT 
-
Pedestrians Passengers 
Crossing Road Masked/Not Masked by Stationary Vehicle Boarding, Alighting or Falling from P.S.V. 
Crossing Road Masked by Moving Vehicle Authorised Stop 
Walking on Road With/Without Footpath Facing Traffic Boarding, Alighting or Falling from P.S.V. 
Walking on Road With/Without Footpath with back to traffic Moving or not at Authorised Stop 
Standing or Playing in Road Sitting or Standing in P.S.V. (including on Stairs) 
On Footp?.th or Refuge On Cycle, Catching Feet in Wheels 
In Perambulator, etc. Otherwise on Cycle 
Playing Under or Near Vehicle Moving off Boarding, Alighting or Falling from 
Stepping, Walking or Running off Footpath Vehicle other than P.S.V. 
Unknown On or in Vehicle other than P.S.V. 
Unknown 
Seat Belts Wearing Crash Helmet 
Fitted I Worn Motor Cyclist I Pillion Passenger 
Yes No I Yes No Yes No I Yes No 
• - . ·- ··r (8) 
2. Name and full postal address (Mr., Mrs., Miss) ............................................................................................................................................ .. 
........................................................................................................................................................................................ Estimated age ................................ .. 
(Exact age if child) 
Whether driver, rider, pillion rider, passenger in Veh. No ..................................... Pedestrian or horse rider ......................... .. 
Nature of injury (state if fatal) ....................................................................................................................................................................................... . 
Conveyed to ............................................................................................................................................................................................................................... .. 
Friends to be informed ......................................................................................................................................................................................................... . 
If attending school within County 
Police Area give name and No. of school... ............................................................................................................................................................ . 
Statement .................................................................................................................................................................................................................................. . 
............................................................................................................................................................................................................................................................... 
sfR'i'i<j:i' .. ouf .. litR.EiEvA.NT ... ifE'Ms ............................................................................................................. Initials ............................... .. 
ACTIONS OF PERSONS HURT 
Pedestrians Passengers 
Crossing Road Masked{Not Masked by Stationary Vehicle Boarding, Alighting or Falling from P.S.V. 
Crossing Road Masked by Moving Vehicle Authorised Stop 
Walking on Road With/Without Footpath Facing Traffic Boarding, Alighting or Falling from P.S.V. 
Walking on Road With/Without Footpath with back to traffic Moving or not at Authorised Stop 
Standing or Playing in Road Sitting or Standing in P.S.V. (including on Stairs) 
On Footpath or Refuge On Cycle, Catching Feet in Wheels 
In Perambulator, etc. Otherwise on Cycle 
Playing Under or Near Vehicle Moving off Boarding, Alighting or Falling from 
Stepping, Walking or Running off Footpath Vehicle other than P.S.V. 
Unknown On or in Vehicle other than P.S.V. 
Unknown 
Seat Belts Wearing Crash Helmet 
Fitted I Worn Motor Cyclist I Pillion Passenger 
Yes No I Yes No Yes No I Yes No 
(9) 
Ambulance called by ........................................................................... at ............... a.fp.m. Arrived .................................................. a.fp.m •............... 
Doctor ......................................................................................................................... Called by .............................................................................................. . 
If it is alleged that a stationary vehicle was a contributory cause of the accident though not actually involved state 
Type, i.e., Private car, light goods, P.S.V., etc ..................................................................................................................................................... .. 
Additional Particulars ........................................................................................................................................................................................................... .. 
•-= .. 
(6) 
If motor goods vehicle state whether A, B or C Licence ............... Give No ................ Was licence displayed! Yes 
Were recor:ds of work in order! Yes 
No 
Licence 
No 
Is a Report being submitted! Yes 
No 
HOJRT issued for Certificate to be produced at ........................................................................................................ Police Station 
Test Certificate 
Part of Vehicle in collision: Head; NfSide; 0/Side; Rear; None. 
Dam_age ~ Vehicle .............................................................................................................................................................................................................. .. 
Statement ..................................................................................................................................................................................................................................... . 
Driver's Initials ........................................................................................ .. 
2nd VEHICLE 
(5) 
Driver or Rider: Mr., Mrs. or Miss ......................................................................................................... ·-···-···························-·-·····-········--················-
Full Postal Address (Business or Private) ................................................................................................................................................................... . 
----······················--··········-----·------·········-----·-----······························-·····-·························-················-Badge No ............................... Estimated age ................... . 
Owner -----································------·-···---·········-·---·-··············----·-··········-·····-------·-························-·········-·-···-··--·-··--······: ................................................................ . 
Full Postal Address (Business or Private) ........................................ ······-----·························-------···················--·-··········-···············------·-················-·-····· 
Reg'd. No ......................................... Year Reg'd ........................................ Make ............................................. R.F. licence correct ........................ . 
If not, give particulars ............................................................................................................................................................................................................ . 
Driver's Lie. issued at ........................................................................................................................ From ................................... To .................................. . 
Insurance Cert. issued by .................................................................................................................................................................................................. . 
No. of Certificate .................................................................................................... From ............................................. To ............................................ . 
Test Certificate issued on ................................................................... --·-·-························-··-············--··-··--·····-·············-----········-·······---------···---·-------········· 
Class and type of vehicle ........................................ H.P. or C.C ....................... : ............ U.W.: Tons ............... Cwts ................ Lbs •............... 
Public Service Lic ...................................................................................................................................................................... Seating capacity .............. . 
·--, 
(10) 
Witnesses and statements (State whether Pedestrian, Cyclist, Passenger in Vehicle, No., etc.) ................................................. . 
ROUGH SKETCH OF SCENE OF ACCIDENT ) 
(To include measurements taken or marks noted). · 
... ·-. ~-
(II) 
Mark 
North Point 
* 
(4) 
If motor goods vehicle state whether A, B or C Licence ............... Give No ................ Was licence displayed l 
Were records of work in orded Yes 
No 
Licence 
Is a Report being submitted l Yes 
No 
HO/RT issued for Certificate to be produced at ......................................................................................................... Police Station 
Test Certificate 
Part of Vehicle in collision: Head; N/Side; 0/Side; Rear; None. 
Damage to Vehicle ................................................................................................................................................................................................................ . 
Stat~ment ..................................................................................................................................................................................................................................... . 
Driver's Initials ......................................................................................... . 
1st VEHICLE 
(3) 
Driver or Rider: Mr., Mrs. or Miss ................................................................ . 
Full Postal Address (Business or Private) .................................................................................................................................................................... . 
......................................................................................................................... _. ............................ Badge No ............................... Estimated age ................... . 
Owner ....................................................................................................................................................................................................................................... . 
Full Postal Address (Business or Private) .................................................................................................................................................................... . 
Reg'd. No ......................................... Year Reg'd ........................................ Make ............................................. R.F. licence correct ........................ . 
If not, give particulars ........................................................................................................................................................................................................... . 
Driver's Lie. issued at ........................................................................................................................ From ................................... To .................................. . 
Insurance Cert. issued by ................................................................................... : .............................................................................................................. . 
No. of Certificate .................................................................................................... From ............................................. To ............................................ . 
Test Certificate issued on ................. : ................................................................................................................... . 
Class and type of vehicle ........................................ H.P. or C.C .................................... U.W.: Tons ............... Cwts ................ Lbs ............... . 
Public Service Lic ...................................................................................................................................................................... Seating capacity .............. . 
(12) 
How Accident happened (including Direction of Travel of Vehicles, and Officer's Recommendations on Action to 
be taken, if any)..................................................................................................... .. ................... . ....................................................... . 
.................................................. Date forwarded............ . ..................................................... Officer's Signature ............... Rank ............... No. 
(13) 
MINUTES 
STRIKE OUT IRRELEVANT ITEMS (2) 
I Pedestrian Crossing Not at Junction Bus Stop 
On Police Controlled Crossing Curve to Right for 1st Vehicle Yes No 
Within SO yds. of Crossing Curve to Left for 1st Vehicle 
On Light Controlled Crossing Blind Bend to Right for 1st Vehicle Cycle Track 
Within SO yds. of Crossing Blind Bend to Left for 1st Vehicle Yes No Qll Uncontrolled Flashing Crossing Straight 
Within Within SO yds. of ~.rossing Hill Up for fst Vehicle 
On Uncontrolled Non-Flashing Crossing Hill Down for 1st Vehicle Guard Rails 
Within SO yds. of Crossing Hill Top or Hump Back Bridge - Yes No 
Not on or within SO yds. No Hill -· 
Movement Before Accident Not Known Road. Surface 
Dry One Moving Vehicle only ·- At Junction Wet Two Vehicles travelling in same direction Type Control Snow or Ice Two Vehicles travelling in opposite direction Not Known Two Vehicles travelling along different roads 
-Police Controlled 
More than two Moving Vehicles T Junction Light Controlled Fo·otpath Y Junction No Moving Vehicle Crossroads Halt Sign Both Sides 
Type of Road Roundabout Slow Sign One Side 
Undivided Two-way Road Level Crossing Other Junction Uncontrolled None 
Dual Carriageway One-way Street 
Weather 
Speed Limit Light Offset/Double White Lines Yes No Daylight Reli~bility of Information Rain or Hail 
'Tr.1ffi Dark I ('oll<o Vl•l<od Sam~VohloiK oho"'N"' <ho~ Snow or Sleet 
·-----· Vehicle Action Police Visited Scene-Vehicles moved/Not Fog or Mist Dense 
moved Fine Light Skidded 
Scene Not Visited Not Known Very Light Did Not Skid 
Day and Date .......................................................................... .Time 
Accident .............................. a.fp.m. 
Arrived .............................. a.Jp.m. 
Was it 
lighting up timel 
By whom reported (Name and Address) ......................................................................................................................................................... . 
(I) 
Yes 
No 
To whom reported ............................................................... . . ........................... Time and date ................................................. . 
Nature of accident ......................... ···········································'··· .................. Was Officer reporting a witnessl 
Place ......................................................................................................................................................................................... Map Ref ......................... . 
Yes 
No 
Parish ................................................................................................................... Local Authority ......................................................................................... . 
Classification Nos. of road(s) ............................................................................................... Were names and addresses exchanged Yes No 
Type of road sign within SO yards .................................................................................................................................................................................. . 
WAS ANY OFFENCE COMMITTED? ......................... . 
Warning formula given to ................................................... . 
Damage to other property-if any (incl1,1ding animals) and owners particulars .................................................................................... . 
P .. ·~ . . \ 
... -
(14) 
INSTRUCTIONS 
I. This book must be used to record particulars of every accident 
reported to the Police which involves injury to any person or injury 
to any animal (excluding dogs) or da'!lage to a vehicle or other 
property. 
2. Injured persons must be attended to first. 
3. Full particulars as to how the accident happened, names and 
addresses, and action taken should be given under the appropriate 
headings, so that a complete account of the occurrence may be 
obtained from the notes taken. 
4. When taking particulars, complete one thing at a time as far as 
possible, e.g. If two or more vehicles are involved, obtain all the 
required information relating to one before dealing with another. 
Allow vehicles to go as soon as dealt with to relieve obstruction. 
5. Particulars or road fund licences, driving licences and certifi· 
cates of insurances need not be recorded provided they are correct, 
except that where personal Injury has been caused, full particulars of 
the insurance cerificate should be entered. 
6. If more than two vehicles are involved, use an additional book. 
7. If more than two persons are injured or if any space Is 
insufficient, utilise the space marked "additional particulars" or 
the last seven lines of page 14. 
B. If space is left after recording a statement, draw a pencil line 
to)he end and initial. · 
li 
9.'-To enable particulars of accidents to reach Headquarters 1,1 
not later than five days from the time of occurrence, all particular~s;t 
must be promptly reported. 1' 
fJ"~:... ·1- • 
A. A. MUIR, 
Chief Constable. 
DOCUMENT 11 ·i.,, I· 
476. 
DIVISIONAL 
Number _____!:_e~-~ 
1:-----
DURHAM CONSTABULARY 
ACCIDENT 
REPORT BOOK 
OFFICER REPORTING 
Name ........... : ........................................... Rank ............... No .......... : .. , ........... . 
Station ............................................................................... . 
ASSISTED BY 
Name ............. : ......................................... Rank ............... No ......................... . 
Station ..................................................................... . 
"' 
DOCUMENT 12: An Accident Rep~rt Form 
' 
''·· 
. 
. , 
I 
I 
I 
(1) 
... or~~.~ No. 246. L DO.CUMENT 12 
FOR USB AT H.Q. ONLY. DURHAM COUNTY CONSTABULARY. DIVISIONAL. 
REPORT OF ROAD ACCIDENT INVOLVING INJURY TO ANY PERSON. Stats.19 1 _____ _ 
Recorded I 
Letter Number 
... 
Strike out 
irrelevant items. 
STATION 
Officer reporting 
By whom reported (Name and address) 
To whom reported 
Time, day and date of occurrence 
Place 
Nature of accident 
Local Authority Code No. 
Ambulance called by 
*Not At Junction 
Curve to Right for 1st Vehicle 
Curve to Left for 1st Vehicle 
Blind Bend to Right for 1st Vehicle 
Blind Bend to Left for 1st Vehicle 
Straight 
Hill Up for 1st Vehicle 
Hill Down for 1st Vehicle 
Hill Top or Hump Back Bridge 
No Hill Not known 
'l'ype 
T Junction 
*At Junction 
Control 
Police Controlled 
Light Controlled 
Halt Sign 
If a witness ? 
:Parish 
at 
*Pedestrian Crossing 
On Police Controlled Crossing 
Within SO yds of Crossing. 
On Light Controlled Crossing 
Within 50 yds. of Crossing 
On Uncontrolled Flashing Crossing 
Within SO yds. of Crossing 
On Uncontrolled Non-Flashing Crossing 
Within SO yds. of Crossing 
Not on or within SO yds. 
"Movement Before Accident 
One Moving Vehicle Only 
Two Vehicles travelling in same direction 
Two Vehicles travelling in opposite 
direction 
DIVISION Date 
Assisted by If a witness ? 
Time and date 
Was it lighting U}) time? 
Map ref~:rence 
Road classification 
Arrived at 
Process report. Yes/No 
Doctor 
*Reliability of Information 
Police Visited Scene-Vehicles There/Not There 
Police Visit~d Scene-Vehicles Moved/Not Moved 
Scene Not Visited 
*Type oi Road 
Undivided Two-way Road 
Dual Carriageway 
Dry 
Wet 
*Road Surfaces 
Snow or lee 
Not Known 
Level Crossing 
One-way Street 
*Footpath 
Both Sides 
One Side 
None 
<;:ause of Accident Code No. 
*Weather 
Rain or Hail 
Snow or Sleet 
Fog or Mist 
Fine 
Not Known 
*Traffic 
Dense 
Light 
Very Light 
*Light 
Daylight 
Dark 
*SReed Limit 
Yes No 
"At. Bus.Stop 
Yes No 
*Cycle Track 
Yes No 
*Within Guard 
Rails 
Yes No Y junction 
Crossroads 
Roundabout 
Other Junction 
Slow Sign 
Uncontrolled 
Two Vehicles travelling along different 
roads 
More than Two Moving Vehicles 
No Moving Vehicle 
__ ....!.P~ri~m:.::a:.:ry.._ _ I--=S:::ec=o:::n::.:d::a::.ryL-__ ,
1 
____ 0;;:.::th:.:;e:..:r'-----
•vehicle Action 
Skidded 
Did Not Skid 
PERSONS lNJURI!D :-
Name, age and address (Mr., Mrs., Miss) 
Driver, Pedestrian, etc. 
Nature of Injury 
Conveyed to 
School name and number 
Statement made at time of accident 
(Fat. Ser. Sit.) 
ACTION& OF PERSONS HURT 
Perlo1lrlana 
Crossing Boad Maskod/N ot Maakl'd by Stntlrmary Veblele 
CNiloiDg Road Muked by Moving Vehicle 
Walking ou Boad With/Without Footpath Facing Trame 
Wnlklllll on Road Witb/'Without Footpath Wltb 'Rack to Tr~mr 
Standing or Playing In Bond 
On Footpath or Refuge 
In Perambulator, etc." 
Ploylng Under or Ne:u Veblcle Moving oil" 
Stepping, Walldug or R·nnnlnr.~ ofl" Footpath 
Unknown 
PIIIIODI&n 
Boarding, All.:ht!ng or FaiUog from r.s.v. Autbomed Stor 
BoardlniJ. Allght.ln!l or Falling from P.B.V. Mov1nl! or uot at 
Authorised Stop 
Sitting or· Standillll In P.S. V. (lnclodb:g on 81,.!1'1!) 
On Cycle, Catching Feet In Wheels 
Othor,.·lse on C:rr.le 
Boarding. Alll!'ht.lng or FaWna from Veblcl~ otl> .. r t!1nn P.S.V. 
On or In Vehicle otl•er t.ban J' .8. V. 
Unknown 
Wearing Graah Holme! 
Motor Cyclist I l'llllon l'no•emrM 
Ye.• No Yos ~o 
(z) Name, age and address (Mr., Mrs., Miss) ACTIONS OF PERSONS HURT Pallostrfnns 
Cr0!!8IDI Road Yaalted/N'ot Masked by StaUonary Veblc~e 
Crossing Boad lrlaaked t.v MoviDg Veblole 
(1 ) 
(2) 
(3) 
(4) 
I 
I 
(8 ) 
Driver, Pedestrian, etc. 
Nature of injury 
Conveyed to 
School name and number 
Statement made a,t time of accident 
(Fat. Ser. 
VEHICL.B PRIMARILY RJ!sPONSIBLB. 
Index number H.P. or C.C. U.W. Tons Cwt. lbs. 
Owner-name 
and address 
Dri\•er/rider-
full name, age, 
address 
Driver's licence Issued at Date of expiry 
R.F.L. 
Insur. Cert. By From To 
Class and type Make 
Statement 
Sit.) 
(1) 
(2) 
(3) 
(4) Issued at 
(S) 
(6) By 
(7) 
(8) 
Walking on .Road Witb/Witbout Footpatb Facing Trame 
Walkh•8 on Road With/Without Footpath With R:u:k to 'l"raf'Bo 
Standing or Playing In lt.o:ad 
On Foot,patb or Refuge 
In Perambulator, etr.. 
Play!o11 Unrl~r or Neo.r Vehicle Moving off 
Stepp1D11, Walldnc or R unnlng olf Footpath 
Un.known 
PBIIDftllfl 
Boarding, Allglatlng or Falllnlll from P.!l. \' .. ~ uthorlrred Stop 
Boa1"dlng. Alighting or Falling rrom l'.S.V. Mnvlng or not at. 
A utborised Stop 
Sitting or St.anrling In P.!I.V. (Including on Stalral 
On Cycle, Cat.chlug Feet Ia Wbeels 
OtherwisA on Cycle 
:Roardill!J. AH.rhtlnl( or Falling !"rom \"eblrle othu than P.S. V. 
On or Ia Vehicle other tban P.S.V. 
Unknown 
Weartn11 Dra1b Htlmei 
Motor Crcllst I l'illlou PasoP.nAer 
Yes No YP.' No 
OTHER VBHICLB. 
H.P. or C.C. U.W. Tons Cwt. lbs. 
Date of expiry 
From To 
Make 
Give overleaf :-How accident happened (including the recommendation of the Officer reporting); additional information and other recommendations. 
DOCUMENT 13:- A Revised Accident Report·Fcrm 
v VEHICLE NO. 1 
Driver/Rider: Mr./Mrs./Miss ................................. ~ ........................................................................ Age ........ _ .... , .___..___....._ _ _.I Time, ~::~A~a~~~.~~~.~.~~~~~.~ .. ~.~~~~~~~ .. ~~~~.~.; .... ll-.:::L~et::.:::te::::.r_+----l..liN~o.~..-. __ -tl 
Address ........................................................................................................................................ · .......... : ....... , ........ .. Precise Location .................. ." ....................... : ............................... .-.................. .-............ Map-Ref ............................. . 
lnj uries ...................................................................... Fat./Ser./Sit. Conveyed to ............................................. . Nature of Accident .................................................................................. · .................... Fat./Ser./Sit./Damage. 
Owner .................................................................. _ .......................................................................................... _. ... _ ....... . Classification of Road ...................... N/ A Exchanged YES/NO._ Officer Witness YES/NO. 
Reg.No ............................ .Make ............................ 1st Reg'd ...................... RFL Expires ............................. , .. ~ign within 50 yards ................................... : ............ Local Auth .... ; ................................... Code No ............... .. 
LICENCESETC:- IN ORDER/PROCESS- DRIV/PSV/GOODSIT.CERTIRECORDS 'L'/PLATES/ACCOMP. DAYLIGHT/DARK/STREETLIGHTS LIT/UNLIT/OVER/UNDER/20FT HIGH/NONE. 
Ins. Cert. By ........ , ............ _. ........ ,., ..... ,_, .............. From ....................... .To ................... No. . ............................... .. 
HO/RT for Lic/lns./Test to be produced at ............ -...................... .-...................... .-...................................... .-...... . 
~ VISITED/NOT VISITED VEHICLES THERE/NOT THERE/MOVED/NOT MOVED ACTIONS jDRIVERS! TICK OR ENDORSE COLUMNS 1 2 3 
WEATHEII RAIN/SNOW/FOG/FINE OPENING DOOR !INC. PASSENGERS) 
Class & Type veh ........... ; ............................. C.C~ ................. UW ...................... .-....... Seating Cap •.................... ROAD SURFACE DRY/WET/SNOW/ICE DISOBEYED JUNCTION CONTROL 
Artie/Caravan/Other tow Skidded/ J Knifed Overturned J!!!!!! 1·2 WAY-DUAL CARRIAGE·CLEARWAY·OTHER DISOBEYED DOUBLE CENTRE OR OFFSET LINE 
Belts. Dr. F/Ns R/Os R/Ns ·No. Passengers. L ights/Side/Head/Fuii/D ipped/Di in 
Fitted Front Damaged Front/Rear/N.-S/0 • S/AII/None 
LANE MARKINGS 1 • 2 · 3 • 4 ·OFFSET· DOUBLE· NONE FAILED TO GIVE PRECEDENCE AT PED. CROSSING 
~ T-Y·X·MULTI ROADS-ROUNDABOUT-OTHER ENTERING OR LEAVING LAYBY EIHARD SHOULDER. 
~POLICE-LIGHT-STOP-GIVE WAY-NONE REVERSING 
~sed Rear Potential Write Off YES! NO PEDESTRIAN CROSSING ON/WITHIN 50 YDS OF AT/NOT AT JUNCTION PARKED 
Damage (State where towed to) ~ POLICE· LIGHT· NONE STOPPING 
~ 1·2·3-NONE-TRAV. -SAME·OPP--DIRECTION ALONG SAME/ STARTING 
111111 II II II I 101111111 .;. II II I II I I I 111111 olo I II II oil ~I I II .-1111,11 I II Ill II II I Ill I Ill~ I I II Ill II I I II Ill II II 11
0
11 I I II II IIIIOO I I IIIII I II II 11,1 II II II I lOll I Ill I I I I I 1111111 I II II I II I Ill II I Ill I I DIFFERENT ROADS-STATIONARY VEHICLE INVOLVED.· TURNING • R - L • AROUND 
···············-·····:········-··········.··· .. ···························· .. ···················· .......................................... _ ..................•.............................. ~ 30/40/50/60170 !!!U!m' YES/NO !!!!!!!!P YES/NO STATIONARY TEMPORARY 
Statement ....... .-.......................... ; ................................................................................................. ; ............ , ................. ,. · SPECIAL CONDITIONS I!!T. SC~!U OVERTAKING 
I II I I I 1,1 Ill II IIIII ~~~~II I I II~ Ill 11,11111 I II II I I II lOll Ill·.~· 111 .. 11 II I ~1,1 II II 111111 II II IIIII 11'1 II 1111 I I I I I I Ill II I II II II II I I II II I I I I 1111,11 Oil I I I I Ill I I 11,111 I I I II II II I I~ II I I I II II I II I II II 
11;111 II ell 1111i11 II II •II II I I~ Ill I I 111111 Ill I I I 111111 1111~1.111111.11 I Ill I~ I Ill II II II II II I I Ill I I II Ill II 1 .. 111111 I I 1i II I II I I I I •• I I I II Ill Ill I IIIII Ill I I I~ II I Ill I 1111 II IIIII I ,;I I Ill Ill I II I I'.· 
DOG/ANIMAL/IN CARRIAGEWAY GOING AHEAD OTHER 
PARKED VEHICLE CONTRIBUTORY CAUSE PROCESS DEFECTIVE lYRES 
AUTOMATIC LEVEL CROSSING INVOL!IED ACTIONS OF PEDESTRIANS 1 2 3 
••••••••• 1.11111111- •.••• -~111111\1111111~111 11111111 .. 11111 •••••••• 111111,·······~·111 111111111111 ........ 1111111111111111111111111111111111 !""""! ·~·~~· 11111111 •• 111111 ...... 1111 111111 LAMP POST /TELEGRAPH POLE HIT CROSSING ROAO AT/WITHIN 50 YDS. OF PED. CROSSING 
II 1,1111111 I I 11111111~1 11111111 II II 111111 I 1,1111 II II II II II I I I 11 01111111,1111 ~Ill I II I I I I I I I Ill 1111111 I I I Ill I I II 111111 111111 II II II II II I Ill II Ill I o I I II I 111111,1 I I I II II II I I Ill I I Ill II I I II II II o 
OBJECT IN ROAD CROSSING ROAD ELSEWHERE 
MASKED BY STATIONARY VEHICLE 
::::::::::::::::::::::.::::::_::::::::::::::::::::::::::::::::::::::::_:::::::::::::::::::::::·::::::::::::::::::::::::::::::::~:::::::::::;:::::::::::::::::::::::::::::::::::::::::::: I PRIMARY SECONDARY OTHER IN ROAD NOT CROSSING ON FOOTPATH/VERGE/REFUGE/CENTRE STRIP 
Signature_ 1 PASSENGEII BOARDING/ALIGHTING FROM PSV 
VEHICLE NO. 2 INJURED 
Driv.er/Rider: M·r./Mrs./Mi ss .................................. , ........ ._ .... , ............................ _. ........................... Age .... :." ........ . (1) Mr./Mrs./Miss ...................................................................... ,. ..... Age ........ ; .... _Pas_s. in F-R of Veh. No ....... -
·Address .. ,.,,,_ .. .-................................ _ .......................................... ; ....... , .......................................................... _ ............ .-•. Address .................................. , ................................ .-, .. : ............ : .......... ~ . .-.. :; .... _........ Pedestrian 
Injuries ...................... , ...... _ ...................... ~ ..................... ; ·Fat./Ser./Sit. Conveyed to .-......... ~ .............. , ......... _ ........ . Injuries ............................................................ /Fat./Ser./Sit.· .Conveyed to ........ ; .... : ..................... ; ................. . 
Owner ......... _ ................ , ...................... , .............................. , ........ , ....... , .. _ .............. ,., .................... : ............................ . Statement ................ _ ... : ................................................................ : ........ .-...... .-........................ :.~ ................................ . 
Reg. No .......................... Make .............................. 1st Reg'd ....... ,., ........... RFL Expires ............................... .. 
LICENCES ETC:- IN ORDERIPRO_CESS- DRIVIPSVIGOODS/T.CERT/REC.ORDS 'L'/PLATES/ ACCOMP.-
. . . 
, I IIIII II I Ill I I I I I I I I II II II~~ II I II I II II II 111111 I Ill 1.11 I II II 1"11 Ill I I II II II Oil I II II II II I I~ I II Ill 1111~11 II 1~11 I~ II II I I Ill II II I II Ill~: 111111 I II II 11111111111111 Ill Ill 111111 Ill IIIII 111111 
--...o.--·····-·-·· .. ·--·--····-·-.. - .. --......... -··----.-.............. _____ .. _,Signature 
Ins. Cert. By ............... ; .............................. : ....... From ........ ;~ ............ -.Jo .: ....... : ............ No ............. _ .... : ......... ; ..... .. (2) Mr./Mrs./Miss ...................... _ ............. .-... _ ................................... Age· ...... ; .. ~ .... Pass.·in F-R o.f Veh. No ..... . 
HO/RT for Lic./lns./Test to be·produced at ...... ~ ........ :.: .... _. ................. .-....................... , ............. ,;_ ............ , ..... , ..... .. Address ...................... , ............. _ ................................... _. ................. _ ........... _ ........... ,. Pedestrian 
Class 8i ·Type veh ............ ~ ............................. C.C ............... -.. UW ...... ; .......... -.... , ..... :; ... Seating ·Cap ..... .-............. . Injuries ......... .-.................................................... Fat./Ser./Sit •. Conveyed to ........... -............................ ~ ............. . 
Artie/Caravan/Other tow. Skidded/J. Knifed Ov-erturned . Statement ......................... ; ...... , .............. _. ...... ,._ .. .-..................... : .... : ................. .-...... ~· ...... , .. _. ..... .-• ..-....... _ .._ ................ ;., .. . 
~elts. Dr. FINs R/Os R/Ns --No. Passenger~ Lights/Side/Head/Full/Dipped/Dim I Ill II ~IIIII II II II I I II II II II Ill I 11;1 I! II I Ill II II II II I I I II I I II I II II 1010 I I II 11101.11 !II ~Ill II II Ill Ill 11.~11 Ill 11111'1 II II II. I II II 111111 II II 111111111111 Ill I II Ill Ill 1111111111 II Ill II II Ill 0 
Fitted ·Front Damaged Front/Rear/N-S/0-S/ All I None 
---·-·- .. -··-··-····----·· -. Slg_natare 
~sed Rear Potential Write Off YES/~0 WITNESSES (State whether Cyclist, ped. passenger in vehiCle No.) .-: .................................... .-..................... .. 
Damage (~tate where towed to) ., ............... _ ................................................................................................................ _. . .-.......... : ................... .-................. . 
. . 
II II 10 II 01111 Ill II II 11101111 11101 Ill II II 1111 01 II I I Ill II~ II II 1,111• • o IIIII I II II I! I I I II I I I I II II II I II I oO I I' I II So II II I Ill I I I 1 .. 1 II II I II II Ill 111111 I I Ill I I I II I II I I Ill I I I I I I II II I Ill I. I II I... Ill II I IIIII I I II II II II II II II I II I II II II II I~ 111111 II Ill II II II I 111111.1 Ill II II I I 10111 I 1111111 Ill II 111111 II I II I Ill II Ill II 111111111 II I 111111 Ill Ill II II 111111 II II II 1 Ill 11111111 II llllllllll 
IIIIIIIOIIII II II ··'•· II II Ill I II II Ill ... II II Ill 1 II II II II II 11011 I I I II II I I IIIII~ I II I~ I I I II II II I I Ill I Ill I I I I I II I I I I I II I II IIIII I I Ill~~ II I II Ill II I II I 111111 I I II II 11.1111 Ill I 11;;1 I I II I I II II I 11,1 I .... IIIII II Ill Ill II II~ I Ill I II II II I I II II~ Ill ... 11111'!_1111 111.1 I II II I II II II II IIi I II II Ill I 1~11 II II II 11°011 Ill II II I I II I 111111 IIIII 10 II~ II IIIII II 11~1111 II Oil I II~ Ill II Ill 111 1111111 I ~Ill II I II 
.Statement ............................................ ; ....................................................... ; .... , ........ _ ......... :........................................ .., ....... .-............................ .-............................................... .-...... _. ... , .................. , ...................... , ....................................... . 
IIIII I II 11111111111111 II II II II II 10 II II II II Ill I 1101 II II 110i1 ~II II 1.111 II II I II II 11,1 I I I I II IIIII I II II I I I I I I II I I I~ I I Ill I II II 11.1 II II Ill 110:111 I I II II II I II II I I I II II II I I II 11~1 II II II I II I 1i1 II I I II I II II I 111111 II lOll II 0111 I I." I Ill I 10 I I II 1~11 II II 1_110 10111111 II II. Ill I Ill II 1.1 II I 01."1 I II II I 01111 IO: I I II !II II• ~1111 o0.111 I II II I 111111 lo Ill II II I Ill II I Ill II I! II II Ill Ill 011111 I I I 101 II 111111 
-···IIIIIIIIIIIIOOIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIItolllollllllllllllllllllllllllllllioiiiiiiiiiiiiiiiiiiiii.II~IIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIOIIII!IIIIIIIII.•••••········· IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:IIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIio: ••• IIIIII .. IIIIIII.IIIIIIIIIII .. IIIIIOIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIOIIIIIIIIIIIIIIIIIIIIIIIII 
. . 
0111 Ill~ I 1111111;111 1 I Ill I 11 Ill I I I II I Ill 1111 II 111111 I II II I I I II II Ill I 11111 Ill 1111 11111,1 II II I I II II II II I 1111111 II II I IIIII I Ill I 1111111,1 Ill II I I I II II 0 II Ill I I I II 111011 I II .• I I Ill II II Ill II I II ~1111 1 I Ill I I II II II I Ill I II II I I I II II II II I I I II! Ill I II I I II Ill I II I Ill II II II II II II I II I II 111111 II 111111 I IIIII II 10 II lOll II 111111 I 111111 Ill II Ill II Ill 10 IIIII Ill 1.1 I I I I Ill 11111111 II I I II II 10 01 
...................................... : .. _ .............................................................. .-...... : ... , ...... , ... ; .. : ................................ -................. _... DAMAGE TO PROPERTY/ ANIMALS .... : ............................ , ................ : ......... ~ ................................. , .................. : .... . 
lllllllllllllllllllllllllllllllllllllll II II llllllllllllllllllllllllllllllllllll II II II llllllllllllll II II lllllllllllllllllllllllllllllllllllllllllll~llllllllllllllll II 11111111111111' OWNERS ................. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIOIIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIOI~IIIIIIIiiiiiiiiiiiiiiiiiiiOIIIOIIIIIIIIIilllllllll" 
·Signature INFORMED YES/NO 
-' 
DOCUMENT 13 
INJURED 
(3) Mr.l. Mrs./Mis·s .............. , .• .' .•..•.....•.....•........••........•......•................... Age .••..•.•.••. Pas.s. in F-R of Veh, No .... . By whom reported ........ · ................. , ............ ·., .............................. , .............. Time & Date .......................................... .. 
Address ............... ;; ..................................... , ............ , ................................ :................ Pedestrian Officer reporting ................................................................................... Station .................................................... . 
I nj ur:ies ............................. ; .............................. Fat./Ser./Sit./ Conveyed to ...... ; ........... ~ ................................. .. BR!;ATH TEST- NOT/REQUIRED/REFUSED/POSITIVE/NEGATIVE 
Statement 
·····················································································································.·······················.····················· 
11 Ill 111111 ~I lOll I IIIII II 11111111 II II lOll II-.; 111111 II II II 111111 111111 II II II II I IIIII 1111111111111111111111 Ill I I IIIII II 111111 II II II I I II II II 111111111111111111 II II 1111 11111.111" Ill Ill 11. 
...... _ .............................................................................. , ................ ~ .................................. -.............................. Signature 
DRIVER (1) ............................................... (2) .................................................. (3) .......................................... . 
VEHICLE DEFECTS (LOADITYRES/BRAKE&'LIGHTStl= or RIBRAKE LIGHTS/TRAFFICATORslVISION 
VEHICLE ( 1.) ............................................ (2) ................................................... !3) .... .-.................................... .. 
EXAMINER .................................................. Call Sign ............................ Report Requested YES/NO 
R"OUGH SKETCH OF SCENE OF ACCIDENT Mark North Point * If Vehicle Potential Write Off Date Form HO/TL/1 Submitted . . ··························:·············································· 
(To include Measurements taken or marks Noted). Doctor Attending ................................................................................................................................................... .. 
; Offences Committed ............................................................................................................................................... 
Warning formula to driver 1/2/3 N.r.P. Served upon Driver 1'/2/3. 
HOW ACC.IDENT HAPPENED-(Give direction of vehicles- additional particulars, recommendation on 
action to be taken and·Supervisory Officers Minutes) ...................................................... , ............................ .. 
Ill I II IIIII II Ill II IIIII II I II II ~I II II I I IU Ill I Ill Iii, II II II II I 111! .. 1~ Ill I II 1~1111 11111111 Ill Ill llol II II II oil I 10011 I I II Ill I I Ill II II I 11111 II II 11~1 111111111111 1 Ill 1 Ill 1111 11 II 1111 1 Ill II Olio 
Ill IIIII II I Ill I ;1111 II I II I IIIII 111~1 II II II II II II II II II II II IIIII I I I I~ II II II I IIIII !II 11,1 I IIIII I Ill II 111'!1 I II II II II II II II 11111111 II II I I 11111111 111111 Ill I I Ill IIIII I I I II II I II I II II Ill 1111 
II II II 111111 II II II 11111111111~ II 111111 .. 111 II II II I II I II II II II Ill I .:11111 II Ill I II I 11,11111 Ill I II I Ill II 1.1 I I 1 I I Ill I Ill II II II Ill ~1111 Ill I 11111111 1111 .. I 11111111 1111 II 1111111111 11111 Ill IIIII• 
II II II I 1111111111111 II II I I Ill Ill II 1111111 I ,jIll I II Ill II 111111 I IIIII II II II II II II II II I ~II I II Ill II I ooo"111 II 1,1111 I IIIII II II I I II II II II Ill I I I I I I Ill I I II II I I Ill 1 11 11111111 1111 11111 Ill 111 1&.10 
. . . 
IIIIIOIIII~····~·:··~···IIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIII llllllllllllllllllllllllllllllolllllllllllllllllllll~lllllllllllolollllllllllllllllllllllllllllllllllllllllll 
• II II •••••••• 1111 111111111111:• II ll•.••••.•llll.iiiiiiiiiiiiiiii_~·····IIIIIIIIIIIOOIIIII 11111111 ··.····11111111 ........ • •••••••••• ••••• •• 1111111111111111111111111111111 •••••••• 111111 •••••• 
. . 
• IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.••••···········I··~····~··~~···-········I••••IIII~········~·~········~~·····IIIIIIIIIIIOIIIIIIIIIIIIIIIIIIIIOIOIIIIIIIOIIIIIIIIIIIIIIIIIIIIIIIOOIIII. 
II II~ IIIII llllll II II II 11111111 1 II Ill 1111•11 II IlOilo 11 II II II 111111 111111 II II 1 .1 II IIIII I 1 ~ 11 1 II Ill 11 Ill II~ Ill I II II II I I II II 111.11 I I I ..... I: .. I Ill II II II II IIIII I II II o,O I II I ~I II I II II I I I II II 1 Ill 11 
II II II II II I 11111111 I !I II I Ill 111111 II II II I Ill Ill I II 111111 II II I Ill I I I 111'11 I II II I Ill I I I Ill I I Ill ~I 111111 II II~~~~ II II Ill II II I ~I~ 11·1~11 I 1111~ I 1~1 II II II I II Ill II II 1 II Ill II Ill IIIII 1111 II I II 
II II II II I I II II •• II II 1 1 •1 II 11 Ill II 111111~ Ill 11 11 11 I IIIII II II I Ill I Ill-. I 1111 .. 111 IIi IIIII I llll,io.~oll I I Ill .1.1 11 oo~ 111,1111 II,; I 111,1 I 1111111 I 11111 I I II I II II II II I 1 o 111 o o 11111111 o 111 111111111111 
---------------~------------~---------------------------------------------t~----------~------------~----------------------------------------------__il\ 't:' 
VEHICLE NO. 3. 
Driver/Rider: Mr./Mrs /Miss ................ ~ ................................................................................. Age ....................... . 
Address ..................... ~ ........................ , .................................................................................................................... .. 
lnj uries .................. , ............................ , ............ , ... Fat./Ser./Sit./ Conveyed to ................................................ .. 
Owner .......................... , ................ , ......................................................................................................................... . 
Reg. No ....... , ............ J~ake ................................ · .. 1-st Reg'd ........................ RFI,. Expires ............................ .. 
LICENCES ETC:- IN ORDER/PROCESS- DRIVIPSV/GOODSIT.CERT./RECORDS L/f!LATES ACCOMP 
Ins. ·Cert. By ........ ; ............................................. From ....................... Jo ................. , .. No ................................... . 
HO/RT for Lic./lns./Test to be produced. at .................... .-......................................... , ......................................... . 
Class and Type veh ......................................... c;:.c ....... , ........... UW .......................... Seating Cap .......... , ......... .. 
Artie/Caravan/Other tow. Skidded/ J. knifed Overturned 
Belts. Dr. F/Ns R/Os R/Ns No. Pagsengers Lights- Side/Head/Full/Dipped/Dim 
Fitted ,Front Damaged- Front/Rear/ N-S/ O-S/ All I None· 
U!ied: :Rear Potential Write Off -YESI~P. .. 
Damage (State where towed to) 
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Date .................................... ; ........... .. .. .......... ; .......................... , .............. Chief Superintendent. 
' ,. 
oocur~1ENT. 1 ~:- A Summons Report Form 
___ ..:_ .. _ 
DOCUMENT . 14 
(55) 
DURHAM CONSTABULARY Annual Process No ................................ . Court Sheet No. . ...................................... . 
Summons Report Form 
.............................................................................................................. Sessional Di~ 
(Adult) 
.............................. Ouveuile) Court held on ................................................................................................................................................................................... . 
.................................................................................................... Section. 
(I) PERSON(S) REPORTED 
Name and address, age and 
occupation. 
Date of birth, parents or 
guardians names and school 
attending in cases of Juvenile 
offenders. 
(2) OFFENCE(S) 
(Quote Act and Section) 
..................................................................................... DIVisiON 
(Div. Crime No......................................... Div. Accident No ............................................................. ) 
--------------------1----------------(3) Date and time of 
offence(s) 
(4) Place committed 
(Give parish) 
(5) WITNESSES. 
(6) UST OF PROPERTY 
Connected with offence 
Signature and address of 
recipient · 
Form No. 342 submitted ........................................................................... (date) 
Witness to signature 
Da~ .............................................................................. . 
................................... : .................................... : .. Rank and No. 
APPENDIX 
To be used for either of the following purposes :-
1. · Additional Offenders. 
2. · Additional Offences. 
Da.•~~----------~------
Superintendent•• Decision. 
. 
.... 
STATEMENT OF EVIDENCE 
Signed 
Rank ................................................. . 
Proceedings/Caution/No Further Action. 
''Jj'"''"''''"''"''"""""'"'''""'"'"""""""'""'""'''"""19 ......... . 
., 
Issue & Service of 
Su~ons(!'!s) Date iBBUed ................................................................ . 
• 
No. 
Superintendent. 
Date served .................................... : ............................ · By whom ............................................. · 
Forma (M.C. Act, 1957) 
• 
RESULT OF CASE 
E:li:aiD' d and 
sub~tted 
Sgt. 
D~te ............ , .............................. :. 
Insp. 
Date ___ ....;..._ _ _ 
... 
DOCUmENT 15 :- A process Report Card. 
DOCUMENT 15 FORM 55. 
1 r r 
DURHAM CONSTABULARY REPORT FOR PROCESS. 
Division ................................ Statio.n .................................. .. 
Court .................................... Date ...................................... .. 
Full name .............................................................................. .. 
Address .................................................................................. . 
Occupation ............................ D.o.B ......................... (Age). 
If Juvenile 
School Attended .................................................................... .. 
Fathers!Guardi ans .................................................................. . 
name 
Address .................................................................................. . 
OFFENCE ................................................................................ . 
···········.···:··································································; ............... . 
.................................... P.C. No ....................... .. 
Date I I Act & Section .......................................................................... . 
To: Insp. To: ChllnsP.. To: Supt. To: Ch/Supt. Decision Date ........................... ; ...... Time .............................. amtj)m. 
.................... ................ .................... .................. 
Sgt. Insp. Chllnsp. Supt; ChiSupt. -Place ....................................................................................... . 
I I I I I I I I I I Vehicle ...................... Type .................. Reg.No ................... .. 
II 
WITNESSES ............................................................................. . 
Police Vehicle Check/Radar Check 
Location/Direction of Travel .............................................. .. 
Built up Area/Not Built Up Area. 
Legal Speed Limit ................................................................ .. 
Distance Followed ................................................................ .. 
From: ...................................................................................... .. 
To: ........................................................................................... . 
Speed attained Max ............ mph. Min ................ mph. 
Reply on Offence pointed out ............................................ .. 
Verbal Warning GiventNot Given 
Reply to Warning Formula .................................................... .. 
Written Warning Formula ServedtSent - Not 
ServedtSent 
Goods Vehicle - Laden/Unladen 
'A' 'B' ·c· Licence Not/In Order 
Traffic & Road Conditions .................................................... . 
Driving Lic'ence- In Order/Not in Order 
Insurance - In Order/Not in Order 
Test Certificate- In Order/Not in Order 
HOtRT 1 - Dtl. Ins. TtC at .................................................. .. 
Date Radar Meter Checked .................................................. .. 
Date Speed01:neter Checked .................................................. . 
Other relevant details and summary of evidence: 
